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ABSTRACT
OVERREACTION, HETEROSCEDASTICITY, AND SPILLOVERS IN 
STOCK RETURNS: EVIDENCE FROM THE KUWAIT STOCK 
EXCHANGE
Mohammad Yousef Al-Hashel 
Old Dominion University, 2003 
Director: Dr. Mohammad Najand
This research examines stocks’ returns and volatility in the Kuwait Stock 
Exchange (KSE). The research is organized in five chapters. The first chapter provides an 
introduction of the research, its importance, and its main goals. The second chapter 
presents a historical background of the KSE and the stages it experienced to reach its 
current situation. The main goal of this chapter is to pave the road for the subsequent 
chapters. Then, the third chapter tests the overreaction hypothesis using monthly data for 
stocks listed on the Kuwait Stock Exchange over the 1993-2002 period. Similar to the 
findings of De Bondt and Thaler (1985, 1987), this chapter finds significant systematic 
price reversals for stocks that experience extreme long-term gains or losses: Past losers 
significantly outperform past winners. This is consistent with the behavioral hypothesis 
of investor overreaction. The results indicate that, on average, abnormal returns in 
January are not the main driver behind the overreaction phenomenon in the KSE.
The fourth chapter investigates the stock index returns volatility in the KSE for 
the period from 1984 through 2003. Models of autoregressive conditional 
heteroscedasticity (ARCH), generalized autoregressive conditional heteroscedasticity 
(GARCH), and GARCH-in-Mean (GARCH-M) are fitted to the index returns. The results 
strongly indicate that the returns series exhibit significant ARCH and GARCH effects
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with non-normality. A GARCH(1,1) model is demonstrated to be a suitable specification 
of the process. Additionally, the findings show that the persistence of volatility shocks is 
substantial.
Finally, chapter five examines return and volatility spillover effects among the 
eight sectors listed in the KSE for the period of 1992 through 2003. This chapter also 
analyzes the impact of world oil price fluctuations as well as the day of the week effect 
on sectors’ returns and volatility. Using GARCH and TARCH models, the findings 
indicate statistically significant spillover effects from the Food sector to the rest. These 
spillover effects are negative on sectors’ returns, but positive on sectors’ volatilities. The 
results also demonstrate that movements in world oil prices have no significant influence 
on sector’s returns or volatilities in the KSE. In addition, the day of the week effect is 
found to be present in sectors’ returns as well as in sectors’ volatilities. Finally, the 
estimation results of the TARCH(1,1) model indicate no statistically significant 
asymmetric information effects.
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1CHAPTER I 
INTRODUCTION
The Kuwaiti financial markets began to emerge with the establishment of the first 
Kuwaiti shareholding company, the Kuwait National Bank, which introduced its shares 
for public subscription in 1952. Then, after three decades, an Amiri Decree was issued in 
August 1983 concerning the reorganization of the stock exchange as an independent 
financial institution. The Kuwaiti financial markets differ in various ways from those in 
the U.S. or in other developed markets on which most of the studies are conducted in the 
field of applied finance. Aside from the apparent difference in size, the Kuwait stock 
market is highly concentrated and its degree of trading activity is significantly influenced 
by ownership structure as well as firm size. For instance, the ten largest companies listed 
in the Kuwait Stock Exchange (KSE) accounted for more than 57% of the total 
capitalization of the market by the end of 2002. In addition, seven out of those ten largest 
companies belong to the banking sector. Furthermore, it is not uncommon for some small 
companies’ stocks to observe high bid and ask spreads and perhaps no transaction at all 
for several business days (Annual Report, KSE (2002)). The Kuwait Stock Exchange is 
also relatively young in comparison to other developed stock markets. The KSE was 
formally established on August 1983 and the KSE official index was first computed on 
January 2nd, 1984 (Annual Economic Report, Central Bank of Kuwait (1984)).
Nevertheless, it is imperative to investigate the behavior of such small, recent, and 
growing stock markets, like the KSE, for several reasons. First, a pertinent research issue 
is to explore how generally applicable the existing theories in the literature are to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
2different financial data. Second, in comparison with the large body of financial research 
on major stock markets worldwide, financial studies on the KSE (or on the Kuwaiti 
economy in general) are still in their infancy. Obstacles inhibiting such studies include 
the difficulties in obtaining useful and reliable resources about the Kuwait financial 
markets and high frequency financial data. Lastly, during the past few years, the KSE 
witnessed a significant upsurge that brought the attention of both domestic and 
international investors. Particularly, by the end of 2002, the KSE index rose by 39% after 
an increase of 26.8% at the end of 2001 (Annual Report, KSE (2002)). This substantial 
rise occurred during a period when the financial markets’ indices in the major advanced 
and emerging markets witnessed noticeable declines, as the Morgan Stanley Capital 
International (MSCI) index declined at the end of 2002 by 21.1 % for advanced markets, 
and by 8% for emerging markets (Annual Economic Report, Central Bank of Kuwait 
(CBK) (2002)). There are numerous factors that contributed to shaping this rise in the 
KSE. Most notable among these factors were the increase of listed companies profits, the 
growth in capital inflows to the market from both domestic and international sources, the 
decline in domestic interest rates, the rebound of oil prices, the privatization of some of 
the state-owned enterprises, and finally the perturbation in major financial markets, 
which was accompanied with the repatriation of a portion of domestic capital abroad 
(Annual Report, KSE (2002); Annual Economic Report, Central Bank of Kuwait (2002)).
The impetus of Chapter II is to discuss the historical background of the KSE 
through developing a framework that, first, explicates the inseparable linkage between 
the Kuwait economy and the KSE, and then, chronologically, examine the stages that the 
KSE witnessed throughout its life. Based on business intensity and growth level, the
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3development process that the Kuwaiti financial markets experienced can be divided into 
four distinguishable periods. These periods are: the Transition Period, the Active Period, 
the Growth Period, and finally the Takeoff Period. Chapter II discusses the main 
characteristics of each stage as well as provides an overview about the current situation of 
the stock market in Kuwait.
Chapter III investigates the overreaction hypothesis using monthly data for stocks 
listed on the Kuwait Stock Exchange over the period of 1993 through 2002. In their 
seminal paper, De Bondt and Thaler (1985) show that the stock market consistently 
overreacts to new information. This behavior implies that investors tend to “overreact” to 
unexpected and dramatic news in the market. They propose the “overreaction” 
hypothesis, which suggests that investors, on average, act almost exclusively on the basis 
of short-term economic developments. The hypothesis also emphasizes that stock prices 
take temporary swings away from their underlying fundamental values due to waves of 
optimism or pessimism. Consequently, in the long-run, portfolios of prior “losers” are 
found to outperform portfolios of prior “winners.” The question then arises whether such 
phenomenon does continue to hold in a different stock market like the Kuwait Stock 
Exchange.
Chapter IV examines the daily stock index returns volatility in the Kuwait Stock 
Exchange in the period from January 1984 through March 2003 utilizing ARCH, 
GARCH, and GARCH-in-Mean (GARCH-M) models. Recently, a large body of 
empirical research has emerged on nonlinearity in finance. This large literature was 
triggered by the revolutionary works of Mandelbrot (1963, 1967) and Fama (1965), 
which postulate that time series of daily stock returns exhibit significant degrees of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4statistical dependence. This work lead to an upsurge of interest in econometric models of 
changing conditional variance. The most widely utilized are the family of ARCH models 
first introduced by Engle (1982) and then generalized to GARCH models by Bollerslev 
(1986). While the goodness of these parameterizations has been inspected in the U.S. and 
other developed stock markets, it has yet to be examined in a broader context.
Finally, Chapter V investigates return and volatility spillover effects among eight 
sectors listed in the Kuwait Stock Exchange for the period of September 1992 through 
March 2003. The linkages between stock returns and volatility among international stock 
markets or among different financial markets within a given country are extensively 
examined in the literature. Nevertheless, studies on the relationship between stock returns 
and volatility among sectors within a given market are still scant. Utilizing GARCH and 
TARCH specifications, this chapter attempts to fill this gap in the literature by testing the 
time-series characteristics of daily sectors’ returns and the linkages between return and 
volatility among eight sectors’ indices listed in the Kuwait Stock Exchange. These 
sectors are: (1) Banking, (2) Investment, (3) Insurance, (4) Real Estate, (5) Industry, (6) 
Services, (7) Food, and (8) Non-Kuwaiti. Chapter V also analyzes the impact of world oil 
price fluctuations as well as the day of the week effect on sectors’ returns and volatility.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
5CHAPTER II
KUWAIT STOCK EXCHANGE: DEVELOPMENTS AND 
ACHIEVEMENTS
INTRODUCTION
The impetus of this chapter is to discuss the historical background of the Kuwait 
Stock Exchange (KSE). To achieve this goal, it is imperative to develop a framework 
that, first, explicates the indispensable relationship between the KSE and the Kuwait 
economy, and then, chronologically, investigates the stages that the KSE experienced. 
The development process of the Kuwait economy can be divided into two main stages: 
pre and post oil discovery. During the first stage, which ended in 1946, the economic 
activities were limited to sea-related skills and professions such as: fishing, 
manufacturing wooden ships, pearl catching, and commerce mainly with India and East 
Africa. All of these activities were based on small ownership that did not require any 
sophisticated skills or large capital. Therefore, those professions were self-financed and 
did not need any external financing. Moreover, during this period, there were not any 
surpluses in domestic money sources due to limited economic capabilities of both the 
public and privet sectors.
After the discovery of oil in 1938, the life in Kuwait was influenced remarkably, 
specially, at the economic and financial level. With the sizable oil revenues, the Kuwait 
government felt the necessity to channel those resources into productive investments and 
to promote domestic projects. This led to the establishment of shareholding companies as 
well as the necessary infrastructure to improve the Kuwait economy.
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6THE EMERGENCE OF THE FINANCIAL MARKET
The Kuwaiti financial market began to emerge with the establishment of the first 
Kuwaiti shareholding company, the Kuwait National Bank, which introduced its shares 
for public subscription in 1952.1 This remarkable event took place after World War II 
when Kuwait’s oil revenues witnessed a significant upsurge due to increase in oil- 
production as well as escalation in oil-prices. This ample cash, which was under the 
complete control of the government, paved the road for the state to shape the economic 
life in Kuwait and to be the main, if not the sole, driver behind the development of 
national economic sectors. Initially, revenues and savings found its path to the real estate 
sector. Real estates’ prices skyrocketed and, as a result, small investors suffered. They 
started looking for alternatives to invest their meek savings in, and this formed the 
roadmap for the creation of a stock exchange in Kuwait.
When we study the development process that the Kuwait financial market went 
through, we can segregate it into four distinguishable stages (periods) based on business 
intensity and growth degree. First was the “Transition Period”, which started in the early 
1950’s and ended in 1960. Second was the “Active Period” from 1960 to 1970. Third was 
the “Growth Period”, which started in 1970 and terminated in 1982. Finally, the fourth 
stage was the “Takeoff Period”, which began in August 1983 with the creation of the 
structured stock exchange market. The following is a brief discussion of the main 
characteristics of each stage.
1 The only bank operating throughout Kuwait at that time was the British Bank for the Middle East. Opened 
in 1941 and owned by foreign shareholders, it had a monopoly o f all banking business and transactions in 
the country (Khouja and Sadler (1979)).
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7The First Period (1952-1960): The Transition Period
This stage gained its importance because it represented the stage of setting the 
fundamentals for the Kuwait financial market as well as the appearance of the first type 
of tradable common stocks in the Kuwait economy. In 1951, a study was undertaken to 
establish a Kuwaiti bank that would be owned exclusively by nationals. The Kuwait 
National Bank, Kuwait’s first public company, opened on September 25th, 1952 with a 
capital of Indian Rupee 13,100,000 (El-Beblawi and Fahmi (1981)).2,3 As shares were 
available for public subscription, this heralded the beginning of the country’s money 
market. Encouraged by the success of this venture, investors began to form other public 
companies. The second was the National Kuwaiti Cinema Company, formed on October 
5th, 1954 with a capital of Rupee 8,762,400. This was followed by Kuwaiti Oil Tankers 
Company on September 19th, 1957 with a capital of Rupee 76,684,000, in which the 
Kuwaiti government took a 43% stake of ownership (El-Beblawi and Fahmi (1981)). The 
first dealing in the stock exchange was done through real estate brokerage offices and 
public cafes at the merchant market, where each broker represented an individual market, 
specifying the selling and buying prices as well as the quantity that would be traded, 
according to the investors demand for specific stocks.
The initial stage of trading acquired a significant distinction, not only due to the 
fact that it represents that prime phase of the establishment of Kuwaiti public companies, 
and the emergence of the first local shares to be traded in Kuwait, but it also achieved 
importance because this timespan set the precedent for the organization of the modem
2 Indian Rupee was the official currency in Kuwait at that time. Indian Rupee = USS 0.377 based on World 
Bank report: I.B.R.D. Mission’s Report, The Economy o f Kuwait, 1964 part 1.
3 The official currency o f Kuwait was changed from Indian Rupee to Kuwaiti Dinar on April 1st, 1961. The 
exchange rate was set to KD 1 = Indian Rupee 13.335
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8Kuwaiti economy (El-Beblawi and Fahmi (1981)). This period also witnessed the 
beginning of Kuwaiti capital inflow from abroad, either channeled to direct investment or 
to local banking investment, as well as imported goods and services. This influx of 
capital increased the already existing gap between the accumulation of surpluses and 
savings, and the ability of the economy to absorb these increases. Nevertheless, it planted 
the right seed for the creation of a stock exchange market in a reasonable sense. In 
addition, the financial awareness and investing mentality, which were available among 
Kuwaiti nationals and institutions, progressed the process of establishing a structured 
stock market in later periods.
The Second Period (1960-1970): The Active Period
In the years 1960-62, nine public companies were formed. This was followed by 
the establishment of eight public companies during the period 1963-68. The state, which 
played an essential role in the formation of these companies, invested heavily in them 
(the government owned about 43% of these companies (El-Beblawi and Fahmi (1981))). 
The objectives and activities of the newly-formed companies fell into three sectors: 
financial, industrial, and transport and services. The largest sector, in terms of number of 
shares and invested capital, was the financial sector, which encompassed banks and 
insurance companies. The following are two factors that fueled the popularity of the 
financial sector:
1. The high costs involved in the industrial sector made the return on capital 
there to be considerably lower than that in the financial sector
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92. The gains from investments in the industrial sector are long-term. 
Conversely, investments in the financial sector had the following 
advantages:
a. Quick and realizable profits
b. The possibility of rapid transfer of assets into cash
c. Good prospects for capital gain
The Third Period (1970-1982): The Growth Period
The 1960’s witnessed the establishment of several public companies in various 
economic entities; yet no laws were passed to organize the process of trading those 
companies’ shares. By the beginning of the 1970’s, it became evident that the local 
market was in urgent need for new regulations that would reflect its growing size and 
stature. Hence, the government passed several acts to govern dealings in shares and 
securities, precursors to the founding of the stock exchange. For example, in 1970, law no 
(32) was issued to regulate the process of trading common stocks. It necessitated the 
formation of a consultation committee that constitutes the supervision of trading and sets 
the necessary laws to preserve the economy and investors’ rights. This law is, therefore, 
considered to be the first significant step towards the organization of trading in local 
shares.
During the 70’s, the majority of investments was directed to the industrial sector 
instead of the financial sector, due to the growth of the petrochemical industries, which 
represented Kuwait’s industrial base. This was characterized by heavy capital investment 
and, therefore, the financial sector dropped to second place (El-Beblawi and Fahmi
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(1981)). In February 1972, the first premises for the securities’ trading section was 
inaugurated in the commercial fifty area in Kuwait city, where employees of the 
exchange summed up what had been traded in shares each day, then issued a daily report 
detailing the number of traded shares, prices, and number of transactions executed. 
Theses reports were then distributed to brokerage offices and the media.
This period saw hectic movement in shares and unprecedented share-price 
escalation. Several new property companies were formed, which allowed small investors 
to have a stake in their profitability at a time of generally restricted investment 
opportunity. Property share-prices rose by 250% within two years of the formation of 
these companies, leading to heavy speculation in land and property and to overvaluation 
of their assets. A large number of investors entered the market, backed by freely- 
available bank credit, which increased the number of share-subscription applications to 
the point that some new share issues were over-subscribed several hundred times (Al- 
Khouja and Sadler (1979), El-Beblawi and Fahmi (1981)). Stock prices rose by 73% in 
1972 and by a further 50% in 1973 (Al-Khouja and Said (1974)).
One of the most spectacular innovations during this period was the growth in 
futures trading, where shares were traded at market value plus a premium or discount, 
depending on the period for payment and the prevailing interest rate. The feature that 
distinguished these transactions as a form of bank credit was that the buyer could sell the 
shares for cash before paying the account in full. This process took place because of the 
trust between dealers and the absence of any legal or regulatory controls (El-Beblawi 
(1977)). Conversely, by 1974, the share market was stagnant compared to the record
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levels it had reached in 1973. Turnover dropped from 10.5m (1973-74) to 3.9m (1974-75) 
(6th Annual Economic Report, Central Bank of Kuwait (1976)).
Attributing the recession in part to the futures market, the Minister of Trade 
issued order No. 52/1974 in December banning the sale of futures in securities or shares 
until further notice. Until that point there had been rising use of deferred payment and 
speculation had mounted. Additionally, in November 1976, ministerial resolution no (61) 
was issued to organize dealing in Kuwaiti public companies’ shares. This resolution also 
designated the first committee in the ministry to supervise the Kuwaiti public companies 
and to regulate the trading of shares.
A remarkable event occurred on April 12 , 1977. This was the establishment of 
the Kuwait Stock Exchange. April 12th, 1977 was the actual date on which dealings in 
shares became governed by laws and regulations. Although dealings were confined to 
shares in Kuwait companies only, the market occupied an impressive place in the world 
securities markets, when the volume of traded shares in Kuwait reached 176 million 
shares per day (Al-Tuhaih (1983)). However, this active business dropped by a hefty 66% 
in 1977. The primary reason behind this sharp decline is the unrealistic 135% rise in 
prices in 1976 (Kuwait Ministry of Commerce and Industry, 1976). To cope with the 
situation, the Security Commission lifted the ban on the future market in 1977, in an 
attempt to support the money market. However, the committee stipulated certain 
restrictions regarding method of payment, duration of contracts, and registrations.
In sum, this stage of the Kuwait stock market development process characterized, 
initially, by a jump in day trading at the beginning of the decade (early 70’s) until the 
stagnation in 1974. After that, in 1975-76, the stock market witnessed another significant
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increase in trading and prices. Then again, another recession transpired in 1977, which 
forced the government to intervene in 1978 to alleviate the problem and preserve the 
economy. Finally, between 1970-1981 the stock market activity rebounded with the aid 
of the Kuwait government.
Kuwait economy went through critical time during this stage of its existence. The 
stock market achieved a number of eminent objectives, the most significant of which 
were:
1. The stock market provided liquidity, circulated money in the economy, and 
diverted the risk of inflation, which had reached dangerous levels both locally and 
globally during the seventies.
2. Private investors sharpened their economic and investment awareness and 
increased their acumen in dealing with companies and businesses. This promoted 
the economic recovery which reached record levels during the seventies, when 
loans to the trade sector escalated to an annual average rate of 86% between 1974 
and 1975 (Annual Economic Report, Central Bank of Kuwait (1976)).
3. The authorities directed investment throughout the economy, so as to provide 
each sector with sufficient resources to create firms capable of meeting the 
community’s needs for goods and services. Their objective was to broaden the 
industrial base of the domestic economy, create new job opportunities, and 
channel the oil surplus into the domestic economy. Domestic companies listed in 
the stock market provided the suitable vehicle to direct more financial resources 
towards investment and employment and to help in the creation of a solid 
economic base.
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The Fourth Period (1983-present): The Takeoff Period
After three decades since the establishment of the first public company in Kuwait, 
Kuwait National Bank in 1952, an Amiri Decree was issued in August 1983 concerning 
the reorganization of the stock exchange as an independent financial institution.4 The new 
structured stock exchange is based on updated concepts and principles and managed by a 
specialized trading committee. The following is a brief discussion about the main features 
of the Kuwait Stock Exchange and its current situation.
Kuwait Stock Exchange Objectives
The Amiri Decree, which was issued in August 1983 to reorganize the structure of 
the stock exchange, established several objectives for the KSE. These objectives can be 
summarized as the following (Annual Report, KSE (1996)):
1. The Kuwait Stock Exchange shall enjoy an independent judicial character with 
the right of litigation in a manner facilitating the performance of its functions for 
the purpose of realizing the objectives of its organization in the best manner 
within the scope of regulations and laws governing the Stock Exchange 
operations.
2. The Stock Exchange shall act to direct and rationalize dealings in stocks and 
securities within the scope of its powers in order to develop and stabilize dealing 
in securities in a manner that secures safe, easy, and accurate transactions so as to 
avoid any confusion in dealings.
4 An Amiri Decree is an order or a command from the Ruler o f Kuwait (i.e. the Amir o f  Kuwait) that takes 
effect immediately after the issuance of the decree.
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3. The Stock Exchange, in pursuance of the research and studies conducted by it and 
its follow up of security dealing process, shall render appropriate advice and 
opinion to the competent government authorities regarding the financial status of 
the stock exchange member companies and means of promoting their efficiency 
for realization of their relevant objectives.
4. The stock exchange shall participate with the competent authorities in the process 
of coordination and integration among the financial and economic activities and 
the capital movement so as to assist in achieving the economic and financial 
development and stability of the state.
5. The Stock Exchange shall continue to develop the systems methods of dealing in 
securities, besides introducing modem techniques such as those applied in 
advanced stock markets for the purpose of achieving a sound financial position 
for the Kuwait Stock Exchange on both, regional and international levels.
6. The Stock Exchange shall act to encourage saving, promote investment awareness 
among citizens, protect depositors, and create means for investment of funds in 
securities in a manner beneficial to the economy.
Development o f the Trading System in the K.S.E.
Trading in KSE was conducted, initially, according to the negotiation system 
known as over-the-counter, activated in the beginning of the most international markets 
like London and New York stock markets. In this system, trading is accomplished 
through negotiation between buyers and sellers (or whomever represents the highest price 
and quality of the transaction) until the deal is consummated. This open system of dealing
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
15
in securities led trading in the Kuwait stock market into a speculative investment climate 
due to the absolute freedom of changing prices without limitations. This trading phase 
had an important impact on the Kuwait market. For instance, speculation was the prime 
objective of dealers, to such an extent that it became a distinctive characteristic of the 
Kuwait stock market. It also led to the fragmentation of the market, where prices differ 
from one broker to another (Al-Hamdan (1984)).
After the issuance of the Amiri Decree in 1983 to reorganize the Kuwait Stock 
Exchange, the new administration found it imperative to implement a new system in 
which trading is consummated through registering the bid and asked process on the 
designated board in the trading hall, then the auction occurs according to the priority of 
prices until an agreement takes place. This led to the introduction of the Kuwait 
Automated Trading System (KATS), in which computers are utilized in every step of the 
transaction to provide speed and justice in shares trading. The KATS is a fully 
computerized trading system based on software specially developed and customized for 
the Kuwait Stock Exchange. The KATS was the first automated trading system designed 
to be fully operational in the Arabic Language worldwide (Annual Report, KSE (1999)). 
Table 2.1 provides information about trading categories for listed stocks in the KSE.
[Insert Table 2.1 here]
Investment Instruments in the Kuwait Exchange
Prior to its reorganization in 1983, the Kuwait Stock Exchange was characterized 
by a single investment instmment, namely: common shares. This caused periods of 
fluctuation due to the scarcity of investment tools. Therefore, the KSE management
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
16
strove for the diversification of investment tools. Consequently the KSE committee 
issued a resolution concerning the rules of listing and dealing in bonds in 1987. The 
Central Bank of Kuwait started issuing public debt instruments (bonds & treasury bills) 
in 1987, which were listed by the end of the same year. This was the first time the KSE 
witnessed a diversification of traceable investment instruments (Annual Economic 
Report, CBK (1987)).
In its continuous effort to develop and introduce new investment tools that are 
sufficient enough to mobilize domestic savings and to finance economic development 
projects, the KSE management introduced mutual funds to the market during the 1990s. 
These funds are open to foreigners and Kuwaitis alike. Moreover, the exchange 
management developed a forward dealing system during the same decade (Annual 
Report, KSE (2000)).
The Traded Sectors
Shares of companies are listed according to its category in sectors. There are eight 
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8. Non Kuwaiti Companies Sector
KSE Price Index
The Kuwait Stock Exchange adopts a formula for price index calculation that 
calculates an arithmetic average. This method is based on the internationally accepted 
standard for index computation. The formula automatically adjusts for dividends. It is 
calculated as:
;=1
Pr ice. D i x Corrector,,,,.Base, I
x Multiplier
Where:
i = One of the stocks participating in the calculation of the index
n -  Number of stocks participating in the calculation of the index. Note that
all listed stocks in the KSE are used in the calculation of the index 
Price -  Current market price for a stock
Base = Closing price for a stock on the base date (12/29/1993)
Corrector = A variable that accounts for the effect of dividends and stock 
distributions 
and is calculated as follows (default value = 1):
Dividend
Corrector D(t) = Corrector D(t-i) * Price / (Price -  Dividend)
Stock Distribution
Corrector s(t) = Corrector D(t) * [1 + (Distribution % /100)]
Multiplier -  1000
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Where is the Kuwait Stock Exchange Now? The Status at the End of 2002
The year 2002 witnessed an upward trend in the Kuwait Stock Exchange activity, 
which led to a rise in its main trading indices and prices for the second consecutive year, 
following their decline over three successive years (1998-2000). Table 2.2 indicates that 
this increase encompassed all sectors’ indices of the KSE, particularly during the first 
half of year 2002 (Annual Report, KSE (2002)).
[Insert Table 2.2 here]
The substantial rise in the KSE General Price Index is among the most notable 
indices pointing to an upward trend in KSE activity in 2002. As depicted in Table 2.2 and 
Figure 2.1, during 2002 the stock market index rose by 39% (from 1709.4 points at the 
end of 2001 to 2375.3 points at the end of 2002) after an increase of 26.8% at the end of 
the previous year (Annual Report, KSE (2002)). This rise, occurring for the second 
consecutive year, reflects the intense demand generated by market participants and the 
increasing activity by investment funds and portfolios, for listed companies, which raised 
the KSE General Price Index to record standards, as mentioned above. Thus, it can be 
said that KSE is among the few stock markets worldwide that witnessed a marked 
improvement in their price indices during 2002. Specifically, data in Table 2.3 indicate 
that the KSE General Price Index realized the highest rate of increase during year 2002, 
compared to the corresponding rates in the financial markets of other Arab countries. 
Additionally, the financial markets’ indices in the major advanced and emerging markets 
experienced noticeable declines during 2002, as the Morgan Stanley Capital International 
(MSCI) index declined at the end of 2002 by 21.1 % for advanced markets, and by 8% 
for emerging markets (Annual Economic Report, CBK (2002)).
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[Insert Figure 2.1 here]
[Insert Table 2.3 here]
Furthermore, as clearly seen in Table 2.4, Figure 2.2, and Figure 2.3, the impact 
of intense activity in the KSE during year 2002 was manifested in the upsurge in total 
quantity and value of traded shares in the KSE by 70.8% and 86.5%, respectively during 
year 2002, compared with the previous year. Additionally, Table 2.4 and Figure 2.4 show 
that the total number of transactions in the KSE during 2002 rose to 520.9 thousand 
transactions, which represents an increase of 47% over the number of transactions during 
2001 (354.3 thousand transactions), (Annual Report, KSE (2002)).
[Insert Figure 2.2 here]
[Insert Figure 2.3 here]
[Insert Figure 2.4 here]
[Insert Table 2.4 here]
Regarding the sectors’ distribution of the traded value during year 2002, Table 2.5 
and Figure 2.5 indicate that the Investment sector topped the list, as the total value of 
traded shares in that sector reached KD 1813.7 million, or 27.2% of the total traded value 
in the market. The Banking sector came second with regard to the value of traded shares, 
as the total value of traded shares of institutions in that sector reached KD 1619 million, 
or 24.2% of the total traded value during 2002. The highest growth in terms of traded 
value during 2002 was recorded in the Real-Estate sector, as the total value of traded 
shares of companies in that sector rose by 233%, followed by the value of traded shares 
of companies in the Investment sector, which grew by 155.4%.
[Insert Figure 2.5 here]
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[Insert Table 2.5 here]
It is evident from the above statistics that, in spite of the exceptionally strained 
situation in the Arabian Gulf area in connection with the military campaign to force the 
Iraqi regime to comply with the international legality decisions regarding the removal of 
its weapons of mass destructions, and the accompanying speculations among traders 
about the course of military events in the region, this nervy situation had a limited and 
temporary effect on trading activity in the KSE. In fact, activity in the market increased 
in general during 2002. Several factors positively contributed to the performance of the 
KSE during that year. The following are the most prominent of these factors:
1. Good Performance and High Cash Distribution of Listed Companies: The 
relatively high levels of total net profits realized by the companies listed on the 
KSE for 2001, which reached KD 578 million for 88 listed companies in that 
year, contributed to enhancing confidence in the performance of these companies 
(Annual Report, KSE (2001)). This encouraged the channeling of more funds to 
the market during 2002 in order to benefit from the lucrative returns provided by 
stocks’ investment opportunities compared to other domestic investment 
opportunities. Moreover, the high companies’ cash distribution in 2002, which 
reached KD 365.8 million or 63.3% of their total net profits, contributed to that 
up-trend as well (Annual Report, KSE (2002); Investor Guide (2002)). These cash 
distributions constituted an additional inducement for investing in securities, as 
they provided investors with more liquidity, part of which was reinvested in the 
stock market in year 2002. Subsequently, 2002 witnessed the continued healthy 
performance of firms listed on the market, as the total profits of companies for
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which financial data were available for 2002 (89 companies out of 95 companies) 
reached KD 681 million, i.e. up by 14% compared with the total profits of these 
companies for the previous year, Table 2.6, (Annual Report, KSE (2002); Annual 
Economic Report, CBK (2002)). The quarterly posting of these profits contributed 
to boosting both the confidence of market participants and the performance of 
listed companies. Table 2.6 presents the performance of listed companies 
according to their sectors.
[Insert Table 2.6 here]
2. The Decline in Domestic Interest Rates: The CBK reduced the discount rate 
twice during 2002: the first by half a percentage point (from 4.25% to 3.75%) on 
3/6/2002 and the second by half a percentage point too (from 3.75% to 3.25%) on 
7/11/2002 (Annual Economic Report, CBK (2002)). Accordingly, the domestic 
interest rates declined as well. This is considered among the main factors that 
contributed to increasing the attractiveness of investing in shares of KSE listed 
companies, as these shares provide relatively higher returns compared to deposits 
with local banks. Furthermore, in light of the rise in trading activity rates in the 
stock market, the above decline contributed to the increase of the domestic 
demand for bank credit, of which a significant portion is used to finance trading 
operation in the KSE.
3. The Increase in the Number of Mutual Funds: The number of mutual funds 
registered with the Central Bank of Kuwait (CBK) reached 33 funds at the end of 
2002. This represents an increase of 13 funds (65%) compared to the number of 
mutual funds at end of 2001. The total capitalization of those funds for which
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financial data were available at end of 2002 (24 funds) reached KD 794.8 million 
against KD 552.8 million at end of year 2001. i.e. a rise of KD 242 million 
(43.8%) (Annual Economic Report, CBK (2002)). Since the means and 
capabilities available to funds’ managements to monitor and analyze companies’ 
performance are better than those available for individuals, mutual funds play a 
significant role in enhancing market efficiency, improving investors’ awareness, 
and limiting the effect of speculative trading.
4. Turmoil in World Markets: This is another factor that fueled the trading activity 
in the KSE during 2002. Several international economic and financial 
developments during the past couple of years contributed to increasing the 
attractiveness of KSE to a section of domestic investors participating in world 
securities markets. Most notable among these developments were the downturn in 
most major stock exchanges worldwide (see Table 2.3), the decrease of interest 
rates on major currencies in the world financial markets, the deceleration in the 
world economy growth rates, particularly in the three main economies (United 
States, Japan, and the Euro-zone), the financial scandals in some American 
companies, and the negative outcomes of the September 11th, 2001 events. These 
frustrating circumstances together with the upsurge in the performance of the 
KSE encouraged Kuwaiti investors to pull their money out of world stock market 
and invest it in the KSE (Annual Economic Report, CBK (2002)).
5. Compensations for the Iraqi Invasion of Kuwait in 1990: In addition to the 
above factors, compensations received by individuals and institutions in the 
domestic economy during 2002 from the United Nations Compensation
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Committee for damages sustained as a result of the Iraqi invasion of Kuwait 
reached KD 408.3 million (Annual Economic Report, CBK (2002)). These funds 
provided high liquidity to the domestic economy; part of that liquidity was 
channeled to the KSE to benefit from the rewarding investments in the stock 
market during 2002.
Furthermore, 2002 witnessed other major developments in the share issue base 
and market capitalization. The total number of companies listed on the KSE rose to 95 
companies at end of 2002, against 88 companies at end of the previous year, as seven 
new companies were listed during that year (three in the Investment sector, two in the 
Services sector and a company in each of the Real-estate and Industry sectors) (Annual 
Report, KSE (2002)). Noteworthy is that listing on the KSE requires the fulfillment of 
several conditions, most important of which are (Annual Economic Report, CBK (2002)):
1. The company’s capital should not be less than KD 2 million or the equivalent 
thereof in foreign currency
2. The company should have realized annual net profits from its main activity 
equivalent to at least 5% of its paid up capital during the last two years
3. The company’s capital is distributed over a sufficient number of shareholders 
according to the size of capital.
4. The application for listing is accompanied with a document stating the approval of 
that application by the company’s general assembly.
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The total capitalization of the seven new companies reached KD 120.25 million. 
The listing of these new companies resulted in an increase in the issued share base by 
1202.5 million shares. The price of these companies’ shares moved unevenly during the 
period from the start of their listing to the end of 2002, as the prices of shares of four 
companies rose, while the prices of shares of three companies declined (Annual Report, 
KSE (2002); Annual Economic Report, CBK (2002)). This is illustrated in Table 2.7.
[Insert Table 2.7 here]
The total capital market value of all companies listed on the KSE, as shown in 
Table 2.8, reached KD 10.5 billion at end of 2002, i.e. an increase of KD 2.2 billion or 
27%, compared with end of the previous year. Table 2.8, also, demonstrates that the 
listed Real-estate companies recorded the highest growth rates in market value during 
year 2002, as the market value of their shares rose by 49.7% compared to the previous 
year. This growth in the market value of listed Real-estate companies shares is attributed 
to the noticeable upsurge in the prices of companies’ stocks under that sector in 2002, as 
the Price Index of the Real-Estate Companies sector rose by 54.5% during 2002 to 1910.1 
points at end of that year vis-a-vis 1236.3 points at end of the previous year, (see Table 
2.2), (Annual Report, KSE (2002); Annual Economic Report, CBK (2002)).
[Insert Table 2.8 here]
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Table 2.1
Trading Categories For Listed Stocks
Category Number Category In Fils3 Changing Price Unit In Filsb Trading Unit In Shares
1 1-50 0.5 80,000
2 51-100 1 40,000
3 101-250 2 20,000
4 251-500 5 10,000
5 501-1000 10 5,000
6 1001-2500 20 2,500
7 2501-5000 20 1,000
8 5001 & more 20 1,000
Source: Economic Research and Studies Department, Kuwait Stock Exchange 
a One Kuwaiti Dinar =1000 Fils.
b Each share cannot increase or decrease more than 5 price units per day. For example, a stock that trades at 
300 Fils cannot exceed 325 Fils or 275 Fils per trading session.
Table 2.2
Development of Sectors Price Indices 
(Price Index on 29/12/1993 = 1000)
Sector 2000 2001 2002
Index Change (%) Index Change(%) Value Change(%)
Banking 1684.4 11.6 2513.2 49.2 3271.2 30.2
Investment 1654.1 -5.5 1967.9 19.0 2653.9 34.9
Insurance 944.6 -9.8 1050.6 11.2 1424.0 35.5
Real Estate 1071.5 -14.6 1236.3 15.4 1910.1 54.5
Industry 1301.8 0.3 1761.2 35.3 2275.6 29.2
Services 1398.6 -2.5 1967.6 40.7 3237.5 64.5
Food 935.7 -3.7 1316.2 40.7 1794.7 36.4
Non-Kuwaiti 1209.1 -28.3 1143.1 -5.5 1254.3 9.7
Investment Funds 1142.5 26.1 1398.8 22.4 1858.1 32.8
General Index 1348.1 -6.5 1709.4 26.8 2375.3 39.0
Source: Economic Research and Studies Department, Kuwait Stock Exchange
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Table 2.3
Stock Markets Indices in Some Arab and World Securities Markets
Index Dec. 2001 Dec. 2002 Change(%)
Kuwait (KSE) 1709.4 2375.3 39.0
Saudi Arabia (NCFEI) 2429.0 2514.0 3.5
Bahrain (BSE) 1757.3 1806.9 2.8
United Arab Emirates (NBAD) 2976.9 3408.5 14.5
Egypt (CMA) 613.0 635.3 3.6
Morocco Countries (MASI) 621.0 815.1 31.3
Advanced Countries (MSCI-World Index)* 1003.5 792.2 -21.1
Emerging Markets (MSCI-EMF)* 317.4 292.1 -8.0
Source: Central Bank o f Kuwait 
* In US dollar
Table 2.4 
KSE Traded Shares During 2002
Period
Traded shares
Value Quantity Number o f Transactions
KD Change Million Change Thousand Change
Million (%) Shares (%) Transactions (%)
Ql 1053.1 70.1 4243.0 46.8 88.0 43.3
Q2 2527.0 140.0 10911.6 157.2 194.6 121.2
Q3 1342.4 -46.9 5221.4 -52.1 100.3 -48.5
0 4 1757.5 30.9 7461.1 42.9 138.0 37.6
Total 6680.0 86.5 27837.0 70.8 520.9 47.0
Source: Economic Research and Studies Department, Kuwait Stock Exchange
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Table 2.5
Development in the Value of Traded Shares by Sector 
(Value in KD Million and Relative Importance in Percentage)
Sector
2000 2001 2002 Change
Value (%) Value (%) Value (%)
(/o)
2001-2002
Banking 365.3 28.3 1139.5 31.8 1619.0 24.2 42.1
Investment 279.3 21.6 710.1 19.8 1813.7 27.2 155.4
Insurance 12.8 1.0 18.3 0.5 32.6 0.5 78.2
Real Estate 129.2 10.0 273.1 7.6 909.5 13.6 233.1
Industry 162.9 12.6 494.4 13.8 921.8 13.8 86.5
Services 279.7 21.7 790.5 22.1 1111.1 16.6 40.6
Food 18.8 1.5 94.6 2.6 158.3 2.4 67.4
Non-
Kuwaiti 42.3 3.3 60.6 1.7 113.9 1.7 87.9
Total 1290.4 100.0 3581.1 100.0 6680.0 100.0 86.5
Source: Economic Research and Studies Department, Kuwait Stock Exchange 
Note: Data do not encompass investment funds.___________________________
Table 2.6
Performance of Companies Listed on the KSE According to sector 











2001 2002 Value (%)
Banking 8 8 293.4 299.3 5.9 2
Investment 22 20 61.2 83.2 22.0 36
Insurance 4 4 16.8 16.5 -0.3 -2
Real Estate 14 12 22.0 43.4 21.4 97
Industry 17 17 89.7 83.6 -6.0 -7
Services 16 16 112.2 138.8 26.5 24
Food 4 4 24.9 16.0 -8.9 -36
Non-Kuwaiti 10 8 -23.1 0.4 23.5 101.7
Total 95 89 597.1 681.2 84 14
Source: Economic Research and Studies Department, Kuwait Stock Exchange
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Table 2.7 
Newly Listed Companies in 2002 
(Value in KD Million, and Number o f Shares in Million)
Company Date of Capital No. of Assets Shareholders Nominal Net Listing Price at
Listing Issued Equity Value Profits Price Year End
Shares (fils) (fils) (fils)
Kuwaiti 19/1/2002 35 350 64.5 33.7 100 -6.939 95 72
Financial
Kuwaiti 19/1/2002 10 100 6.0 5.9 100 -0.013 120 94
TV Cable*
Gulf 22/5/2002 30 300 40.3 32.3 100 3.013 160 174
Investment
House
Al-Mal 17/6/2002 15 150 18.9 17.3 100 1.760 180 176
Real-
Estate




Automated 17/11/2002 2 20 8.2 4.8 100 2.236 1300 1400
Systems




Total 120.25 1202.5 246.2 128.7 5.671
* Allowed capital is KD 10 million, o f which KD 5 million were paid-up, i.e. 50% of the share value
Source: Economic Research and Studies Department, Kuwait Stock Exchange
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Table 2.8
Market Value of KSE Listed Companies by Sector
__________________(KD Million)__________________






Banking 3803 45.8 4484 42.5 17.91
Investment 1060 12.8 1539 14.6 45.19
Insurance 177 2.1 202 1.9 14.12
Real Estate 487 5.9 729 6.9 49.69
Industry 834 10.0 1036 9.8 24.22
Services 1383 16.7 1949 18.5 40.93
Food 214 2.6 267 2.5 24.77
Non-Kuwaiti 342 4.1 334 3.2 -2.34
Total 8300 100.0 10540 100.0 26.99
Source: Economic Research and Studies Department, Kuwait Stock Exchange
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Figure 2.1
Development of the KSE Price Index from 1/1/1996 -  12/31/2002
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Source: Economic Research and Studies Department, Kuwait Stock Exchange
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Figure 2.2 
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Figure 2.3 
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Figure 2.4 
Number of Transactions (1998 -  2002) 
(Thousands)
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Source: Economic Research and Studies Department, Kuwait Stock Exchange
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Figure 2.5
Development in the Value of Traded Shares by Sector for 2002 
(Percentage)
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Source: Economic Research and Studies Department, Kuwait Stock Exchange
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CHAPTER III
DOES THE KUWAIT STOCK MARKET OVERREACT? 
LITERATURE REVIEW
For the past two decades, the efficient markets hypothesis has been a central 
theme in the finance literature. The efficiency of the stock market was once virtually 
taken for granted. This was evident in many studies in the literature. For instance, Jensen 
(1978) states, “I believe that there is no other proposition in economics which has more 
solid empirical evidence supporting it than the Efficient Market Hypothesis.” 
Nevertheless, it is now being seriously questioned, primarily due to the evidence on the 
return reversal behavior of stock prices.
In their pioneering work, De Bondt and Thaler (1985) show that the stock market 
consistently overreacts to new information. Motivated by work in cognitive psychology 
on the intuitive prediction, De Bondt and Thaler investigated a simple stock market 
investment strategy that is based on the notion that many investors are poor Bayesian 
decision makers. This behavior implies that individuals tend to “overreact” in the sense 
that they overweight recent information and underweight prior information. The “stock 
market overreaction” hypothesis emphasizes that stock prices take temporary swings 
away from their underlying fundamental values due to waves of optimism or pessimism 
and, therefore, prior “losers” would be more attractive investments than prior “winners.” 
They conclude that this type of behavior is inconsistent with the weak-form market 
efficiency. Aside from the reasons behind such phenomenon, similar argumentation has 
been documented in numerous other studies in the literature (see, for example, Shefrin 
and Statman (1985), Mao, Rao, and Sears (1989), Stein (1989), Alonso and Rubio
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
36
(1990), Lehmann (1990), Zarowin (1990), Mun et al. (2000), Avard et al. (2001), and 
Girard et al. (2003)).
Considerable evidence supporting long-term overreaction was first provided by 
De Bondt and Thaler (1985). They show that stocks with the lowest returns, “losers”, 
over a period subsequently outperform the stocks with the highest returns, “winners” over 
the same prior period. For instance, they find that the arbitrage (zero investment) 
portfolio of losers and winners earns an average return of 24.6% over a three-year period. 
Similar results have been reported in a number of subsequent papers that implement De 
Bondt and Thaler (1985)-type of an investment strategy (see, for example, Alonso and 
Rubio (1990), Stein (1989), and Nao, Rao, and Sears (1989)).
There are numerous studies in the literature that investigate the overreaction 
hypothesis at the international level. For instance, DaCosta and Newton (1994) examines 
the overreaction hypothesis in the Brazilian stock market. They show that Brazilian stock 
prices exhibit higher price reversals than NYSE or AMEX. Bowman and Iverson (1998) 
find similar results in the New Zealand stock market. In addition, Huang (1998) tests the 
overreaction hypothesis in the Taiwan stock market. He finds significant price reversals 
using daily stock prices. Finally, Baytas and Cakici (1999) investigate several 
international equity markets, namely: the U.S., Canadian, U.K., German, French, and 
Italian stock markets. In exception of the cases for the U.S. and Canada, the Baytas and 
Cakici find that loser (winner) portfolios outperformed (underperformed) market 
portfolios in the following one, two, and three years. The authors also find that price 
reversals of winner and loser portfolios are asymmetric.
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According to De Bondt and Thaler argument that if stock prices systematically 
overshoot, then without the need for any accounting data such as earnings, the reversal of 
stock prices should be predictable from past return data alone. Consequently, the 
overreaction theory suggests two hypotheses:
HI: Extreme movements in stock prices will be followed by subsequent price 
movements in the opposite direction.
H2: The more extreme the initial price movement, the greater will be the 
subsequent adjustment.
The purpose of this paper is to investigate the behavior of the Kuwait Stock 
Exchange (KSE) and its reaction to either very low or very high price levels. In other 
words, whether the overreaction hypothesis holds in this new environment and database. 
This type of investigation deserves attention because it is crucial to provide international 
evidence on such quintessentially important hypotheses in the finance literature. In 
comparison to the rich literature of financial studies on different countries, financial 
studies on the KSE (or on the Kuwait economy in general) are in their infancy. Obstacles 
prohibiting such studies include the difficulties in obtaining useful resources about the 
Kuwait financial markets and the short time series data (only data after 1993 are 
coherent, and such data, where available, are usually published annually). This paper 
follows the steps of De Bondt and Thaler (1985) article in testing the overreaction 
hypothesis.
The remainder of this paper is organized as follows. Section 2 provides a detailed 
description of the empirical methodology. In Section 3, the empirical findings are 
presented and analyzed. Section 4 offers some concluding remarks.
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EMPIRICAL METHODOLOGY
De Bondt and Thaler (1985) implement a long-term strategy to evaluate the 
abnormal returns earned by stocks that are losers and winners, where losers and winners 
are defined by their abnormal performance over the past three to five years. This basic 
strategy, with minor modification, has subsequently been implemented by a number of 
researchers (see, for example, Ball and Kothari (1989), Chan (1988), Chopra, 
Lakonishok, and Ritter (1992), and Zarowin (1990)). This strategy is utilized in this study 
as well.
Monthly closing prices for all listed companies in the Kuwait Stock Exchange 
(KSE) during the period between January 1993 and December 2002 are used to calculate 
the monthly returns. This is the longest available monthly data for the listed companies in 
KSE. The stocks monthly returns, Rit, are calculated as follows:
Rit = In (1)P
\ r it~  1 /
where, Pu is the closing price for stock i at time t.
A value-weighted monthly equity index obtained from Global Investment House 
in Kuwait serves as the market index. This index contains all the stocks that are listed on 
the KSE. Similar to the stocks monthly returns, the index monthly returns, Rmt, are 
calculated as follows:
Rmi = In
f  Indexit ^
Index ^
where, Indext is the closing price for the market index at time t. 
The full sample was divided four different ways:
(2)
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1. Test-1 (Seven subperiods of four years each): The first year of each subperiod 
is the formation period, while the last three years of each subperiod is the 
testing period. Therefore, the formation period is composed of the following 
years: 1993, 1994, 1995, 1996, 1997, 1998, and 1999. On the other hand, the 
testing period is composed of the following years: 1994-1996, 1995-1997, 
1996-1998, 1997-1999, 1998-2000, 1999-2001, and 2000-2002. Notice here 
that testing periods overlap. This is illustrated in Figure 3.1.
[Insert Figure 3.1 here]
2. Test-2 (Three subperiods of five years each): The first two years of each 
subperiod is the formation period, while the last three years of each subperiod 
is the testing period. Hence, the formation period is composed of the 
following years: 1993-1994, 1995-1996, and 1997-1998. On the contrary, the 
testing period is composed of the following years: 1995-1997,1997-1999, and 
1999-2001. Notice here again that testing periods overlap. This is illustrated in 
Figure 3.2.
[Insert Figure 3.2 here]
3. Test-3 (Two subperiods of five years each): The main difference between this 
test and the previous one is that the testing periods do not overlap here. 
Therefore, the formation period is composed of the following years: 1993- 
1994 and 1998-1999. Conversely, the testing period is composed of the 
following years: 1995-1997 and 2000-2002. This is illustrated in Figure 3.3.
[Insert Figure 3.3 here]
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4. Test-4 (Two subperiods of six years each): The difference between this test 
and the previous ones is that this test extends the formation period to three 
years. Therefore, the formation period is composed of the following years: 
1993-1995 and 1997-1999. On the other hand, the testing period is composed 
of the following years: 1996-1998 and 2000-2002. This is illustrated in Figure 
3.4.
[Insert Figure 3.4 here]
Note that the decision to test the cumulative abnormal returns for a period of three years 
(36 months) after the portfolio formation date is simply to have an adequate number of 
repetitions as well as enough time to study the hypotheses. Also, this length of the testing 
period is consistent with the extant literature. The four different tests’ subsamples are 
summarized in Table 3.1.
[Insert Table 3.1 here]
Regarding the availability of data, abnormal returns were calculated for all the 
stocks with complete data between 1993 and 2002. There were 22 listed companies with 
full data in 1993 and this number kept growing as the market continued to expand until it 
reached 95 stocks by 2002. Therefore, for every stock / in the sample with at least k  
months (k  = 48 in Test-1, k  = 60 in Test-2 and Test-3, and k  = 72 in Test-4), without any 
missing values in between, and staring in January 1993, the next t monthly abnormal 
returns ARjtaxe calculated using the following equation:
O)
The abnormal return is, therefore, a market-adjusted return, where Rtt is the return on 
security i in period t and Rm, is the value-weighted market return in period t.
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For every stock i in the sample, starting in December 1993 if we are doing Test-1 
(December 1994 in Test-2 and Test-3, December 1995 in Test-4), the cumulative 
abnormal returns for the prior k  months (12 months in Test-1, 24 months in Test-2 and 
Test-3, and 36 months in Test-4) are calculated as:
CAR, = j^ A R ,  (4)
/=-(*-1)
The above step is repeated for all subsequent overlapping and nonoverlapping periods. At 
the end of each of the portfolio formation periods, all firms are ranked on the basis of 
their CARs. In early subperiods, the top five stocks were assigned to the winner portfolio 
W; and the bottom five stocks to the loser portfolio L. In later subperiods, as the KSE 
grew, the top and bottom fifteen stocks were assigned to the winner and loser portfolios, 
respectively.
The second step entails an evaluation of the future performance of past losers and 
winners. The three-year periods following each of the portfolio formations periods are the 
test periods. During each of these test periods the CAR, as defined in equation (4), of each 
security in the loser or winner portfolio is calculated for up to 36 months as follows:
36 36
CARwm = £ . « „  c a r lm  = 2 a R, (5)
t= \ (=1
for each t -  1,..., 36 and n = 1,..., 7 (in Test-1); n = 1, 2, 3 (in Test-2); n -  1,2 (in Test-3 
and Test-4)
The next step is to calculate the average of the cross-sectional CARs of all losers 
and winners (for each month in the test period) across all the test periods. This is 
calculated as follows:
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ACARw, = -^ it,C A R r  ACARl , = ± f i CARLM (6)
where t = 1,..., 36 and N ~ l ( l  test periods in Test-1); N=  3 (in Test-2); N= 2 (in Test-3 
and Test-4).
The overreaction hypothesis predicts that, for t > 0, ACAR^t < 0 and ACARlj>  0. 
Alternatively, the null hypothesis can be written as:
(ACARL l -A C A R Wt)> 0 (7)
In order to examine the statistical significance of the difference between the loser and the 
winner portfolios, we need a pooled estimate of the population variance in CARt. As in 
De Bondt and Thaler (1985), the actual estimate is calculated as follows:
Sf  =
f l (CARWM-A C A R w, f  +'Z(CARlM -A C A r J
n=1 n- 1 (8)
2(AT-1)
where N ~  7 (7 test periods in Test-1); N=  3 (in Test-2); N  = 2 (in Test-3 and Test-4). 
The t-statistics is, therefore, can be calculated as follows





The first test in our empirical analysis is Test-1. This test is based on one-year 
formation periods and three-year, overlapping testing periods. Figure 3.5 presents the 
results from Test-1. The figure shows average cumulative abnormal returns (ACAR) for 
the loser and the winner portfolios as we move throughout the 36 months of the testing
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period. Winner portfolio’s performance deteriorated sharply during the testing period. On 
the other hand, contrary to our expectation, loser portfolio’s performance continued to 
“lose” at the beginning of the testing period until the 16th month, after which it stabilized.
[Insert Figure 3.5 here]
Table 3.2 reports the differences in ACAR between the loser and winner 
portfolios at the end of the formation period as well as for selected months during the 
testing period. Table 3.2 show no statistically significant subsequent price reversals 
during the testing period at all. Even though the difference in cumulative average 
abnormal return between the extreme portfolios continued to grow over the course of 36 
months (from -0.4% to 16.6%), this difference did not gain any statistical significance to 
support it.5
[Insert Table 3.2 here]
At the outset, one might consider this as empirical evidence against the 
overreaction hypothesis. However, this result of no significant price reversals is expected 
because our formation period in Test-1 is very short (only 12 months). According to the 
overreaction hypothesis, subsequent price reversals will be more (less) pronounced, if we 
focus on stocks that go through more (less) extreme return experiences. Consequently, an 
easy way to generate more (less) extreme return experiences would be to lengthen 
(shorten) the portfolio formation period (De Bondt and Thaler (1985)). The results here 
are consistent with the results obtained in De Bondt and Thaler (1985) when they
5 Number o f stocks in portfolios is, on average, 10 stocks. It ranges from 5 stocks, at early subperiods, to 17 
stocks, at later subperiods. This has been done because number o f listed companies with full data during the 
formation and testing periods in the Kuwait Stock Exchange increased from 22 in 1993 to 69 in 1999 (the 
last formation period). By the end o f 2002 there were 95 listed companies in the KSE.
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employed one-year formation periods where they did not find significant price reversals. 
Therefore, the results in Test-1 are actually in favor of the overreaction hypothesis.
Test-2
The second test in the empirical analysis is Test-2. This test is based on two-year 
formation periods and three-year, overlapping testing periods. The results of Test-2 are 
presented in Figure 3.6, which shows the movement of the ACAR’s as we progress 
through the testing period. In this figure we can see that winner portfolio’s performance 
continued to “win” during the first year of the testing period, but soon after that it 
reversed dramatically during the remaining 24 months in the testing period, in a similar 
way to what we observed in Test-1. On the contrary, the performance of the loser 
portfolio remained, on average, very close to zero throughout the entire 36-month testing 
period. The differences in ACAR between the loser and winner portfolios for Test-2 are 
reported in Table 3.3 for selected months into the testing period. This table indicates that, 
after 12-month in the testing period, the differences in ACAR are positive and consistent 
with the overreaction hypothesis. The differences in ACAR are statistically significant 
only during the third year in the testing period.
[Insert Figure 3.6 and Table 3.3 here]
The findings in Test-2 have other notable aspects. First, as predicted by the 
overreaction hypothesis, when we increase the length of the formation period, we are able 
to distinguish those stocks that went through the most (least) extreme returns during the 
formation period. Our results in Table 3.3 are consistent with this prediction. The CARs 
at the end of formation period for both loser and winner portfolios are larger than those in
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Table 3.2. Second, the subsequent price reversals, measured by the differences in ACAR, 
and the accompanying ^-statistics grow larger also due to extending the formation period 
from one year to two years. Third, in agreement with the overreaction hypothesis 
expectation, the major differences in ACAR transpire during the second and third year of 
the testing period. Finally, the overreaction effect is asymmetric; it is much larger for 
winners than for losers. This is clearly depicted in Figure 3.6. This result is consistent 
and, at the same time, inconsistent with the findings of De Bondt and Thaler (1985). It is 
consistent in a sense that they found that the overreaction effect is, in fact, asymmetric. 
On the other hand, it is inconsistent with their finding that losers contributed more to the 
difference in ACAR in their sample. In our sample, reversals in winner’s performance are 
what generate most of these differences in ACAR. Similar results were reported by other 
studies in the field (see, for example, Alonso and Rubio (1990)).
Test-3
This test is structured in a similar way to Test-2 (2-year formation and 3-year 
testing) except that now the testing periods are independent (do not overlap). This 
structure is consistent with most of the available studies on the overreaction hypothesis. 
However, this comes at the expense of reducing number of subsamples (2 replications 
only) used in the test due to data limitations (only 10 years).
[Insert Figure 3.7 here]
Table 3.4 and Figure 3.7 present the results of this test. The results are 
surprisingly consistent with the overreaction hypothesis. Over the past ten years (1993- 
2002), loser portfolios outperform the market by, on average, 7.1%, thirty-six months
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after portfolio formation. On the other hand, winner portfolios earn, on average, 19.2% 
less than the market. Thus, the overall difference in cumulative average abnormal return 
between extreme losers and extreme winners equals 26.3% (/-statistic = 2.31) at the end 
of 36-month testing period. As we progress through the testing period, the empirical 
evidence in favor of the overreaction hypothesis strengthens until it peaks after 28 
months. At that time, the difference between the loser and the winner portfolios equals 
33.9% (/-statistic = 2.69). Similarly, the statistical power reaches its highest values after 
24 months. At that time, the difference between the loser and the winner portfolios equals 
19.4% (/-statistic = 12.08).
[Insert Table 3.4 here]
Test-4
Unlike the previous tests, this test lengthens the formation period to three years. 
Table 3.5 and Figure 3.8 report the results of this test. Once more, the results are 
consistent with the overreaction hypothesis. The overall difference in cumulative average 
abnormal return between extreme losers and extreme winners equals 26.7% (/-statistic = 
2.53) at the end of 36-month testing period. As we progress through the testing period, 
the empirical evidence in favor of the overreaction hypothesis strengthens until it peaks, 
both quantitatively and statistically, after 31 months. At that time, the difference between 
the loser and the winner portfolios equals 28.4% (/-statistic = 3.87).
[Insert Figure 3.8 here]
Again it is worth mentioning that, first; our results are consistent with the 
prediction of the overreaction hypothesis that stocks price reversals are more pronounced 
when we increase the length of the formation and testing periods. The results in Test-3
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and Test-4 are both quantitatively and statistically more significant than those found in 
Test-1, in which we used one-year formation periods. Second, the overreaction 
phenomenon mostly occurs during the second and third year of the testing period. This 
confirms with the predictions of the overreaction hypothesis. Lastly, consistent with the 
results found in Test-2 as well as the overreaction hypothesis, the overreaction effect is 
asymmetric; the winners’ effect is, on average, more than two and a half times the losers’ 
effect in both Test-3 and Test-4.
[Insert Table 3.5 here]
Abnormal Returns and Seasonality
Examining the graphs of testing period returns in all four tests (Test-1, Test-2, 
Test-3, and Test-4) indicate no apparent or significant seasonality component. In order to 
examine this issue in more detail, Table 3.6 reports average abnormal returns earned by 
both winner and loser portfolios during the testing periods in four different tests. The 
table does not reveal any systematic seasonal (or January) effect during the four different 
subperiods. For example, the January abnormal returns for losers in Test-2, Test-3, and 
Test-4 are in the opposite sign of the overall average abnormal return. Also, the size of 
the January effect is sometimes large and other times small. We find similar results in the 
winners’ case. Contrary to the results found in De Bondt and Thaler (1985) for the U.S. 
market, we cannot conclude that most of the abnormal returns realized by losers and 
winners come from January. Therefore, the abnormal returns from both winner and loser 
portfolios do not present any consistent monthly seasonality in our data.
[Insert Table 3.6 here]
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Figure 3.9 further indicates that the overreaction phenomenon is qualitatively 
different from seasonality in stock prices, which is believed not to be present in the data 
sample. It’s immediately apparent from Figure 3.9 that, throughout most of the testing 
period, the difference in ACAR for Test-3, which is based on 2-year formation periods, 
exceeds the same statistic for Test-1, which is based on 1-year formation periods. Figure 
3.10 suggests similar argument when we compare Test-1 with Test-4.
[Insert Figure 3.9 here]
[Insert Figure 3.10 here]
In a nutshell, we fail to reject the overreaction hypothesis. We find robust 
statistical evidence supporting this phenomenon in the Kuwait Stock Exchange. 
However, we find no support for the existence of seasonality in our data. This implies 
that the overreaction behavior is not, at least, driven by seasonality effects.
CONCLUSIONS
In their seminal research, De Bondt and Thaler (1985) show that the stock market 
consistently overreacts to new information. The argument is that most investors 
“overreact” to unexpected and dramatic news in the market. This hypothesis implies that 
investors, on average, act almost exclusively on the basis of short-term economic 
developments. Therefore, in the long-run, portfolios of prior “losers” are found to 
outperform portfolios of prior “winners.” The question then arises whether such 
phenomenon does continue to hold in a different stock market, namely: Kuwait Stock 
Exchange.
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Surprisingly, we find significant evidence supporting the overreaction hypothesis. 
Consistent with the predictions of the overreaction hypothesis, portfolios of prior “losers” 
are found to outperform prior “winners” through the years after the formation period. In 
Test-4, thirty-six months after portfolio formation, the losing stocks have earned about 
26.7% more than the winning stocks. Moreover, we find no significant evidence 
supporting the presence of seasonality in our data.
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Table 3.1
Descriptive Summary of the Full Sample Divisions
The full sample is divided in four different ways to test the overreaction hypothesis
Test # Subperiods Formation Period Testing Period Overlapping?
Test-1 1 1993 1 /1994- 12/1996 Yes
2 1994 1 /1995- 12/1997
3 1995 1 /1996- 12/1998
4 1996 1/1997-12/1999
5 1997 1/1998-12/2000
6 1998 1 /1999- 12/2001
7 1999 1/2000-12/2002
Test-2 1 1/1993-12/1994 1 /1995- 12/1997 Yes
2 1/1995-12/1996 1 /1997- 12/1999
3 1/1997-12/1998 1 /1999- 12/2001
Test-3 1 1/1993-12/1994 1 /1995- 12/1997 No
2 1/1998 -12/1999 1/2000 -  12/2002
Test-4 1 1/1993-12/1995 1 /1996- 12/1998 Yes
2 1/1997-12/1999 1/2000- 12/2002
Table 3.2
Test-1: Differences in Average Cumulative Abnormal Returns Between Losers and Winner 
________________________Portfolios o f the Kuwait Stock Exchange________________________
CAR at the End o f the 
Formation Period
Differences in ACAR 
(/-Statistics)
Winner Loser Months After Portfolio Formation
Portfolio Portfolio 1 6 12 18 24 30 36
0.376 -0.372 -0.004
(-0.21)







Test-2: Differences in Average Cumulative Abnormal Returns Between Losers and Winner 
________________________ Portfolios of the Kuwait Stock Exchange ___________________
CAR at the End o f the 
Formation Period
Differences in ACAR 
(/-Statistics)
Winner Loser Months After Portfolio Formation
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Table 3.4
Test-3: Differences in Average Cumulative Abnormal Returns Between Losers and Winner 
________________________Portfolios of the Kuwait Stock Exchange____________________ ___
CAR at the End o f the 
Formation Period
Differences in ACAR 
(f-Statistics)
Winner Loser Months After Portfolio Formation












Test-4: Differences in Average Cumulative Abnormal Returns Between Losers and Winner 
________________________Portfolios of the Kuwait Stock Exchange________________________
CAR at the End o f the 
Formation Period
Differences in ACAR 
(f-Statistics)
Winner Loser Months After Portfolio Formation












Average Monthly Abnormal Returns of Winners and Losers during the Testing Periods for Four
Different Tests *
Test Winners (in percent) Losers (in percent)
All Months Jan. Feb. -  Dec. All Months Jan. Feb. -  Dec.
Test-1 -0.68 -0.48 -0.70 -0.22 -1.65 -0.09
Test-2 -0.81 0.19 -0.90 0.03 -0.74 0.10
Test-3 -0.53 -1.74 -0.43 0.20 -0.22 0.23
Test-4 -0.71 -0.27 -0.7 0.03 -1.55 0.17
0 All entries in the table are average market adjusted abnormal returns (in percent) where the return on the 
market portfolio is measured by a equity capital-weighted index o f all stocks listed on the KSE, as provided by 
Global Investment House in Kuwait
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Figure 3.1
Dividing the Full Sample into 7 Subperiods in Test-1
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
FI T1







Dividing the Full Sample into 3 Subperiods in Test-2
1993
..........





Dividing the Full Sample into 2 Subperiods in Test-3 
(2-year formation, 3-year testing, and no overlapping in testing periods)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
FI T1
F2 T2
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Figure 3.4
Dividing the Full Sample into 2 Subperiods in Test-4
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
FI T1
-«* ... .. - ...... &
FI w T1
Figure 3.5
Test-1 Cumulative Average Abnormal Returns for Winner and Loser Portfolios of, on 











Months After Portfolio Formation
Losers —■—Winners
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Figure 3.6
Test-2 Cumulative Average Abnormal Returns for Winner and Loser Portfolios of, on 











Months After Portfolio Formation
Losers Winners
Figure 3.7
Test-3 Cumulative Average Abnormal Returns for Winner and Loser Portfolios of, on 
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Months After Portfolio Formation
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Figure 3.8
Test-4 Cumulative Average Abnormal Returns for Winner and Loser Portfolios of, on











Months After Portfolio Formation
Losers Winners
Figure 3.9
Differences in Cumulative Average Abnormal Returns between W inner and Loser 
Portfolios Formed in Test-1 & Test-3 (Test-1:1-year formation periods, Test-3: 2-year
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Figure 3.10
Differences in Cumulative Average Abnormal Returns between Winner and Loser 
Portfolios Formed in Test-1 & Test-4 (Test-1:1-year formation periods, Test-4: 3-year 










Months After Portfolio Formation
Test-1 Test-4
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CHAPTER IV
CONDITIONAL HETEROSCEDASTICITY IN THE KUWAIT STOCK
MARKET
LITERATURE REVIEW
In the past decade, a large body of empirical research has emerged on nonlinearity 
in finance and economics. This large literature was triggered by the pioneering works of 
Mandelbrot (1963, 1967) and Fama (1965), which postulate that time series of daily stock 
returns exhibit significant degrees of statistical dependence and they cannot be modeled 
as linear white-noise processes. Since then, it has been widely recognized that daily stock 
returns possess both fat tails distributions and some autocorrelation for short lags. These 
characteristics are interpreted as evidence of nonlinear stochastic processes generating 
assets prices. For example, Merton (1980) argues that estimators which use realized 
returns should take account of heteroscedasticity. Merton emphasizes “ ... the third and 
most important direction is to develop accurate variance estimation models which take 
account of the errors in variance estimates ...” In addition, the empirical works of Perry 
(1982), Pindyck (1984), and Poterba and Summers (1986) suggest that nonlinearities and 
intertemporal dependence are expected in assets returns. Finally, recent years have seen a 
surge of interest in econometric models of changing conditional variance. Perhaps the 
most widely utilized are the family of ARCH (Autoregressive Conditionally 
Heteroscedastic) models first introduced by Engle (1982), which were later generalized 
as GARCH models by Bollerslev (1986). These models assume conditionally normally 
distributed returns and specifically allow for a time-varying conditional variance. They 
are specifically designed to model and forecast conditional variances. The variance of the
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dependent variable is modeled as a function of past values of the dependent variable and 
independent or exogenous variables.
The ARCH family has been utilized in several studies on the U.S. stock market 
(Akgiray (1989), French et al. (1987), Chou (1988), Bailie and De Gennaro (1990), Engle 
and Mustafa (1992), Ding et al. (1993), and Kullmann et al. (1999)), on the U.K. stock 
market (Poon and Taylor (1992) and Abhyankar et al. (1995)), on the Swiss stock market 
(Chesney et al. (1993, 1994) and Sabbatini an Linton (1998)), and on the Japanese stock 
market (Lee and Tse (1991), Tse (1991), and Lee and Saltogu (2002)). For instance, 
Akgiray (1989) empirically shows, in his application of ARCH and GARCH models to 
the U.S. stock returns, that conditional heteroscedastic processes allow for 
autocorrelation between the first and second moments of returns distribution over time, 
and consequently they fit to time series of daily stock returns very satisfactorily. Ortiz 
and Arjona (2001) analyze the time series characteristics of six major Latin American 
equity markets: Argentina, Brazil, Chile, Colombia, Mexico, and Venezuela. They find 
significant evidence indicating the presence of heteroscedasticity and autocorrelation in 
Latin equity exchanges. Different GARCH models are found to adequately depict market 
activity in the six Latin American stock markets. This success of ARCH models in 
capturing nonlinearities in the financial series has led to many applications and 
extensions of the original models (see Bollerslev et al. (1992) and Pagan (1993)).
The issues involved in volatility and its measurement are of critical importance in 
the field of finance. There are numerous reasons for this importance. First, in order to 
analyze the risk of holding an asset or the value of an option we should first be able to 
correctly and accurately model and forecast volatility. Second, forecast confidence
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intervals may be time-varying, so that more accurate intervals can be obtained by 
modeling the variance of the errors. Finally, more efficient estimators can be obtained if 
heteroscedasticity in the errors is handled properly.
The purpose of this chapter is to examine a series of daily returns on the Kuwait 
Stock Exchange Index (KSEI), which is a value-weighted daily index obtained from 
Global Investment House in Kuwait. The results clearly indicate the presence of 
nonlinear dependence in the KSEI returns. In addition, GARCH(1,1) model is found to be 
a good parameterization of the process. The findings also show that the persistence of 
volatility shocks is substantial and very close to unity. The movement of interest rate is 
shown to be insignificant and has a negligible influence on the stock market index returns 
in the first subperiod in the analysis. However, it is negative and statistically significant 
in the second subperiod, which indicates negative relationship between interest rate 
movement and Kuwait Stock Exchange index returns.
The remainder of this paper is structured as follows. Section 2 provides a brief 
presentation of ARCH/GARCH models. Data and the estimation results are presented in 
section 3. Section 4 concludes with suggested future research extensions.
ARCH, GARCH, GARCH-M MODELS
In order to develop an ARCH model, we must first consider two distinct 
specifications—one for the conditional mean and one for the conditional variance. A 
GARCH(1,1) indicates to the presence of a first-order GARCH term (the first term in 
parentheses) and a first-order ARCH term (the second term in parentheses). An ordinary 
ARCH model is a special case of a GARCH specification in which there are no lagged
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forecast variances in the conditional variance equation. A GARCH(1,1) can be described 
as follows:
y, =x' , y+£t (1)
<rj (2)
Higher order GARCH models, denoted GARCH(p,g), can be estimated by choosing 
either p  or q greater than 1. The representation of the GARCH(p,<y) variance is:
of = «o + S  + i  Prf-j  (3)
i= i ,/= l
where,
a0 >0
a  i > 0 for i = (the order of the ARCH term)
Pj  ^  0 for j  = (the order of the GARCH term) (4)
The mean equation given in (1) is written as a function of exogenous variables with an 
error term. Since <jf is the one-period ahead forecast variance based on past information, 
it is called the conditional variance. The conditional variance equation specified in (2) is 
a function of three terms: the mean ( # 0), news about volatility from the previous period,
measured as the lag of the squared residual from the mean equation ( :  the 
ARCH term), and last period’s forecast variance ( o ]^ : the GARCH term). The 
constraints in (4) ensure a positive conditional variance. The GARCH(1,1) specification 
has a unique feature that shocks to volatility decay at a constant rate and the speed of the 
decay is measured by the estimate of a  + p. Thus, shocks to the current volatility remain 
important for a long time into the future if the parameter a  + p is close to one (Chou
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(1988)). If unity is the true value of this parameter then shocks to volatility persist forever 
and the process is an integrated GARCH or IGARCH (Engle and Bollerslev (1986), 
Engle and Mustafa (1992)). Worth mentioning here is that whether shocks to volatility 
are permanent is extremely important to the market agents in assessing assets’ valuation 
(Engle and Mustafa (1992)).
This specification is often interpreted in a financial context, where an agent or 
trader predicts this period’s variance by forming a weighted average of a long term 
average (the constant), the forecasted variance from last period (the GARCH term), and 
information about volatility observed in the previous period (the ARCH term). If the asset 
return was unexpectedly large in either the upward or the downward direction, then the 
trader will increase the estimate of the variance for the next period. This model is also 
consistent with the volatility clustering often seen in financial returns data, where large 
changes in returns are likely to be followed by further large changes.
In 1987, Engle, Lilien, and Robins introduced the conditional variance, o f ,  and
standard deviation, a t , into the mean equation (1) to get the ARCH-in-Mean (ARCH-M) 
model. The new mean equation now is:
With o f : y, = xty+cr^ + e, (5)
With <it : y t = x'ty + a t +et (6)
Usually, the ARCH-M model is applied in financial studies whenever there is a 
relationship between the expected asset return and the expected asset risk. Therefore, the 
estimated coefficient on the expected risk is a measure of the risk-retum tradeoff.




The data set used in this chapter covers the period from January 2nd, 1984 (the 
first day of “formal” trading in the KSE) to March 3rd 2003. However, due to Gulf War I, 
there is a halt of approximately two years in the middle of this sample period. Therefore, 
the data are split into two subperiods. The first subperiod (1670 observations), which is 
termed the pre Gulf War I, runs from January 2nd, 1984 through August 1st, 1990 (the day 
before Iraqi invasion of Kuwait). The second subperiod (2586 observations), the post 
Gulf War I, starts on September 27th, 1992 and ends on March 3rd, 2003. In fact this 
partitioning of data was beneficial for the analysis, as the series do not exhibit 
homogenous behavior over the entire 20-year period. The subsequent empirical evidence 
demonstrates that there are significant statistical differences between the two subperiods; 
thus, a stationary process with constant, unconditional parameters may not satisfactorily 
represent the entire series. The data were obtained from two sources: the Central Bank of 
Kuwait (CBK) and the Global Investment House in Kuwait. The CBK provided the daily 
interbank interest rates for 3-months deposits, whereas, the Global Investment House 
provided the daily closing prices for the Kuwait Stock Exchange Index. Denoting It as the 
index value at time t, we calculate the continuously compounded daily return Rt as:
Rt = In O)
Figure 4.1 and Figure 4.2 depict the movement of the daily returns for the first and 
second periods respectively. The returns series clearly demonstrate volatility clustering 
and variance change over time.
[Insert Figure 4.1 here]
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[Insert Figure 4.2 here]
Table 4.1 and Table 4.2 provide summary statistics for the Kuwait stock returns 
series and the interest rate for the pre and post Gulf War I periods respectively. The 
statistics show that returns are negatively skewed in the first subperiod, but positively 
skewed in the second subperiod. Nevertheless, the skewness statistics are not very large. 
The kurtosis values for both periods are much larger than three (three is the kurtosis value 
of the normal distribution).6 This indicates that both stock returns series have fat tails and 
sharp peaks (leptokurtic) relative to the normal distribution. The Jarque-Bera statistics 
decisively reject the null hypothesis of normal distribution for returns series in both 
periods.7 Worth mentioning here is that it is a well-known result that daily stock returns 
are not normally distributed (Akgiray (1989), Poon and Taylor (1992), Sabbatini an 
Linton (1998), and Lee and Saltogu (2002)). In addition to the above tests, the 
Augmented Dickey-Fuller (ADF) test was conducted to check for unit root (stationarity) 
in order to determine whether the variables need to be transformed before models 
estimation.8 The ADF statistics strongly indicate that returns series in both periods are 
1(0) (stationary). The null hypothesis of a unit root is rejected at the 1% level. Moreover, 
it is essential to test the hypothesis of stock returns’ independence before any probability 
distribution model is fitted to the data. Figure 4.3 and Figure 4.4 present the two periods 
autocorrelation functions for the series Rh I Rt I, and R} for up to 36 lags. The return series
6 Kurtosis measures the peakedness or flatness o f the distribution of the series.
7 Jarque-Bera is a test statistic for testing whether the series is normally distributed. The test statistic 
measures the difference of the skewness and kurtosis o f  the series with those from the normal distribution. 
Under the null hypothesis of a normal distribution, the Jarque-Bera statistic is distributed as %2 with 2 
degrees o f freedom. The reported Probability is the probability that a Jarque-Bera statistic exceeds (in 
absolute value) the observed value under the null.
8 The null hypothesis is the ADF test is that there exists a unit root in the time series, i.e. the time series is 
nonstationary process. The null hypothesis is rejected if  ADF statistic is greater than the Mackinnon critical 
values. These critical values are reported in each table.
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indicate high first-lag autocorrelations (0.234 for the pre Gulf WAR I period and 0.181 
for the post Gulf War I period) but, obviously, insignificant autocorrelations at longer 
lags. Furthermore, the autocorrelation values for I Rt I and Rt2 are more significant than 
those for Rt. This phenomenon supports the notion that large (small) changes in stock 
prices tend to be followed by large (small) changes. This observation is more pronounced 
in higher frequency series.
[Insert Table 4.1 here]
[Insert Table 4.2 here]
[Insert Figure 4.3 here]
[Insert Figure 4.4 here]
With respect to interest rate data, the statistics show that the series is negatively 
skewed in the second subperiod, but no significant skewness in the first subperiod. The 
kurtosis values for both periods are very close to three (kurtosis value of normal 
distribution). Jarque-Bera statistic fails to reject the null hypothesis of normal distribution 
in the first period; yet, it strongly rejects normality in the second one. Most important are 
the ADF tests which indicate that interest rate data in both periods are 1(1) processes 
(nonstationary at the level but stationary at the first difference). Hence, the first 
difference of the interest rate data is utilized in the models’ estimation to overcome 
nonstationarity. This study includes interest rate data in our models estimation because it 
is suspect that there is a relationship between interest rate and stock index returns that 
need to be investigated. Table 4.3 presents the correlation matrix for daily stock returns 
and the change in daily interest rates in both periods. Correlation values reveal that there 
is a negligible correlation between stock returns and change in interest rates.
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[Insert Table 4.3 here]
Estimation o f the volatility process
In order to apply ARCH/GARCH models, we should first investigate whether the 
index returns behave like a GARCH process by testing for the existence of ARCH in the 
daily returns on the Kuwait Stock Market Index. A simple and convenient way to test for 
ARCH is to estimate an OLS model (this means we assume that the volatility is time 
invariant) in which we regress the index daily return on a constant and a lag of itself. The 
OLS model is of the form:
= ^ o  + e t (8)
After estimating the OLS model, the partial autocorrelation function of an AR(q) process 
for the squared residuals (e?)  is utilized to test for ARCH and its order, if any. Table 4.4
and Table 4.5 present the results of the OLS estimation (and other models estimation that 
will be discussed shortly) for the pre and post Gulf War I periods respectively. These 
tables provide, for each model, the estimates of the relevant parameters with the 
corresponding z-statistics in parentheses (^-statistics are provided instead for OLS 
estimation), the adjusted R2, the values of the maximized log likelihood functions, the 
Akaike Information Criterion (AIC), and the Schwarz Criterion (SC). The robustness of 
parameter estimates is assessed using the AIC and SC. AIC and SC are information 
criteria used as a guide in model selection. The notion of an information criterion is to 
provide a measure of information that strikes a balance between this measure of goodness 
of fit and parsimonious specification of the model. The smaller the information criterion, 
the better the model. In addition, Table 4.4 and Table 4.5 provide several useful tests of
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the standardized residuals obtained from each model for the two subperiods. These tests 
are: skewness, kurtosis, Jarque-Bera, and ARCH test. Another convenient way to check 
the distribution of the standardized residuals is to plot the quantiles. According to this 
method, if the residuals are normally distributed, the QQ-plots should lie on a straight 
line.9 Figure 4.5 and Figure 4.6 present the QQ-plots of the standardized residuals 
obtained from each model in the two samples respectively. For the purpose of 
completeness, the estimates of the constant terms are reported, even though they are of 
minor interest to us.
[Insert Table 4.4 here]
[Insert Table 4.5 here]
For the OLS specification, in both subperiods, the coefficient of Rt.i is significant 
at the 1% level. Also, the standardized residuals of the OLS model in the first period are 
negatively skewed, whereas, those in the second period are positively skewed. This 
suggests that the unconditional empirical distributions are asymmetric. Moreover, it 
provides further support for the idea raised earlier that the two subperiods are statistically 
different from each other. The kurtosis values are significantly larger than 3 in both 
periods, which clearly indicate that the standardized residuals have fat tails and sharp 
peaks (leptokurtic) relative to the normal distribution. Consequently, the Jarque-Bera 
normality test, which is based on the skewness and kurtosis values, decisively rejects, at 
any conventional level, the null hypothesis of normally distributed standardized residuals 
in both samples. The QQ-plots in Figures 4.5 and 4.6 further support the finding of non­
9 The quantile-quantile (QQ)-plot is a simple yet powerful tool for comparing two distributions (Cleveland, 
1994). This view plots the quantiles o f the standardized residuals against the quantiles o f normal 
distribution. If the two distributions are the same, the QQ-plot should lie on a straight line. If the QQ-plot 
does not lie on a straight line, the two distributions differ along some dimension.
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normality of the standardized residuals in the two periods. Finally, the ARCH tests 
strongly reject the null hypothesis of no ARCH up to the 4th order in the residuals in both 
samples under the OLS specification. Thus, these combined results strongly suggest the 
presence of ARCH in the data series.
[Insert Figure 4.5 here]
[Insert Figure 4.6 here]
Table 4.6 and Table 4.7 present, for each model, the partial autocorrelations of the 
squared standardized residuals up to the tenth lag. For the OLS specification, in the first 
period, only the partial autocorrelation at the first lag is larger than twice its asymptotic 
standard error (0.049).10 On the other hand, in the second period, the partial 
autocorrelations at the first, second, and forth lags are all significant and larger than twice 
their asymptotic standard error (0.039).11 This suggests that an ARCH(l) model in the 
first period and an ARCH(4) model in the second one might be an adequate 
representation of the errors. However, to keep the models as parsimonious as possible, 
the analysis starts by estimating ARCH(l) in both samples and check its sufficiency.
[Insert Table 4.6 here]
[Insert Table 4.7 here]
The results of estimating ARCH(l) model show that the ARCH parameter, oti, is 
highly significant in both subperiods with somewhat more economical significance in the 
first subperiod than in the second one. In comparison with the estimation results of the 
OLS model, the log likelihood, AIC, and SC values of the ARCH(l) model are all better
10 The asymptotic standard errors o f the partial correlation in the first subperiod = 2(No. observations)1/2 
= 2(1669) = 0.049
11 The asymptotic standard errors o f the partial correlation in the second subperiod = 2(No. observations)172 
= 2(2585) = 0.039
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in both periods. Furthermore, both the skewness and kurtosis coefficients of the 
ARCH(l) model residuals are smaller in magnitude than those of the OLS residuals. 
Nevertheless, the Jarque-Bera tests still significantly reject the null hypothesis of 
normality in the standardized residuals at any reasonable level. This is confirmed by the 
QQ-plots, which remain not straight. Finally, the ARCH tests determinedly reject the null 
hypothesis of no ARCH up to the 4th order in the residuals in both samples under the 
ARCH(l) specification. The Correlogram of the squared standardized residuals given in 
Tables 4.6 and 4.7, demonstrate that, in both samples, the partial autocorrelations at the 
first lag are no longer significant. Yet, Table 4.6 indicates that the partial autocorrelation 
corresponding to the third lag remain larger than twice its asymptotic standard error in the 
first period. Also, Table 4.7 shows that the partial autocorrelations corresponding to the 
second, third, and fifth lags remain larger than twice their asymptotic standard error in the 
second period. Therefore, the results obtained from ARCH(l) estimation suggest that an 
ARCH(l) specification does not entirely capture the existing nonlinearities in the data 
series. ARCH(l) is then reestimated, but this time the change in daily interest rate 
variable is included in the mean equation:
Rt = # 0 + <I>! J? )^ + <J>2A/ + et (9)
The results of estimating ARCH(l)-with-Az model are similar to those obtained in 
ARCH(l) estimation. However, the parameter of the A/ is not significant at any 
conventional level in the first sample, but it is negative and statistically significant at the 
5% level in the second one.
Next, the GARCH(1,1) is estimated. Table 4.4 and Table 4.5 indicate that all the 
coefficients of this model (except for the constant in the first subperiod) are extremely
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significant in both samples. The ARCH parameter, oq, is very similar in both periods. 
However, the GARCH parameter, pi, is significantly larger in the first period than in the 
second one. In fact, oq + Pi estimated in GARCH(1,1) in the first period exceeds unity 
(1.0372) (though marginally), which indicates that shocks to volatility of the stock market 
index appear to be permanent. This observation is adopted by the random-walk theory, 
which is typically used as a mechanism to explain the stock price movement (Chou 
(1988)). On the other hand, oti + Pi estimated in GARCH(1,1) in the second period is very 
closed to unity (0.908), implying high persistence of volatility. In this case, the response 
function of volatility of shocks decays at a rate of 0.908 per day. This finding further 
indicates that shocks to volatility of the stock market index in the two subperiods are 
statistically different from each other; therefore, splitting the full sample into two 
subperiods appears to be worthwhile.
In comparison with the estimation results of the previous models (OLS, 
ARCH(l), and ARCH( 1)-with-A/), the log likelihood, AIC, and SC values of the 
GARCH(1,1) model are all substantially better in both periods. This suggests that the 
GARCH(1,1) model is a better representation of the volatility process of the daily returns 
on the Kuwait Stock Market Index. Accordingly, the inclusion of a GARCH term in the 
conditional variance equation would appear to augment the model in a worthwhile 
fashion. The values of skewness, kurtosis, and Jarque-Bera tests conducted on the 
standardized residuals obtained in GARCH(1,1) estimation show that the unconditional 
distributions of the residuals in both periods are non-normal. Also, the QQ-plots in 
Figures 4.5 and 4.6 support this result, albeit better (straighter) than the previous QQ- 
plots. The most interesting observation is that the ARCH tests fail to reject the null
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hypothesis of no ARCH up to the 4th order in the residuals in both samples under the 
GARCH(1,1) specification. Furthermore, none of the partial autocorrelations are 
significantly different from zero at any conventional level in either period. These findings 
indicate that a GARCH(1,1) model captures the existing nonlinearity in the data better 
than any of the estimated models above. GARCH(1,1) is then reestimated, but this time 
the change in daily interest rate variable is included in the mean equation as in (9). The 
results of estimating GARCH( 1,1)-with-A/ model is quite similar to those obtained in 
GARCH(1,1) estimation. However, the parameters of the A/, like those estimated in the 
ARCH(l) model, are statistically insignificant in the first subperiod, but negative and 
statistically significant at the 10% level in the second subperiod. This finding suggests 
that there is a negative relationship between interest rates movement and market index 
returns.
Finally, we turn to the estimates of the GARCH(1,I)-M specification using 
standard deviation in the mean equation:
Rt =S>0 +<l>3<7, + e t (10)
Aside from the estimates of the parameter of the standard deviation in the mean equation, 
# 3, the estimates of the remaining parameters are very analogous to those found in 
GARCH(1,1). d>3 is found to be statistically insignificant in both periods. This result 
suggests the rejection of the null hypothesis that the stock market index return is related 
to the expected index risk. Moreover, the log likelihood, AIC, and SC values of the 
GARCH(1,1)-M model are all inferior to those obtained in the GARCH(1,1) 
specification. Also, the statistics on the standardized residuals resulting from estimating 
GARCH(1,1)-M model (i.e. skewness, kurtosis, Jarque-Bera test, and QQ-plots) indicate
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that the residuals distribution are far from normality in both periods. Similar to the results 
obtained from GARCH(1,1) specification, the ARCH tests fail to reject the null 
hypothesis of no ARCH up to the 4th order in the residuals in both samples under the 
GARCH(1,1)-M specification. Worth mentioning here is that the adjusted R2, which 
indicates how much of the variance in the dependent variable is explained by the 
independent variables, is very small in every estimated model in both samples (ranged 
from 0.0282 to 0.0541). This suggests that the explanatory power of the lagged stock 
market return (and the change in the interest rate in some models) is marginal.
CONCLUSIONS
Recent years have witnessed an upsurge of interest in econometric models of 
changing conditional variance. The most widely utilized are the family of ARCH 
(Autoregressive Conditionally Heteroscedastic) models first introduced by Engle (1982), 
which were later generalized to GARCH models by Bollerslev (1986). While the 
properties of these models have been investigated in the U.S. and other developed stock 
markets (for example Japan and the U.K.), they have yet to be examined in a broader 
context. Nevertheless, an important question is: why is it of interest to study Kuwait 
Stock Exchange? The answer to this question relies on the following reasons. First, as 
mentioned above, a pertinent research issue is to explore how generally applicable the 
ARCH/GARCH models are to different financial data. Second, in comparison to the large 
body of financial research on major stock markets worldwide, financial studies on the 
KSE are still in their infancy. Finally, during the past few years, the KSE has witnessed a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
72
substantial rise that attracted many domestic and international investors and should attract 
academic interest as well.
Accordingly, the purpose of the current chapter was to investigate the 
applicability of the ARCH family models to the Kuwait Stock Exchange Index returns. In 
other words, is there a nonlinear structure in the process generating returns on the KSEI? 
The answer is clear. The results of this study strongly indicate that nonlinear dependence 
in stock index returns is present. Furthermore, the findings demonstrate that the daily 
market returns in the KSE follow a GARCH(1,1) specification for the two subperiods 
from January 2nd, 1984 through August 1st, 1990 and from September 27th, 1992 through 
March 3rd, 2003. In addition, the results show that stock index returns processes exhibit 
strong persistent of conditional volatility. In fact, when GARCH(1,1) is fitted to the daily 
index return in the first period, the parameters (oti , pi) are found to represent an 
integrated conditional variance process. However, for the second period, the estimated 
parameters imply a high degree of persistence of conditional volatility but not an 
integrated conditional variance process. With respect to the inclusion of daily interest rate 
in the mean equation, the results indicate that the interest rate variable is statistically 
insignificant and does not contribute to the explanatory power of the models in the Pre 
Gulf War I period. Conversely, it is negative and statistically significant in the Post Gulf 
War I period. This finding suggests that there is a negative relationship between interest 
rates movement and KSEI returns.
Numerous extensions to this study can be suggested, as the research agenda in this 
subject is still very full. Obviously, the next step would be to forecast the stock market 
index and its return volatility. Forecasts of future variance are advantageous for several
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reasons. First, with forecasts we can examine the predicting capability of ARCH and 
GARCH models and, hence, their overall usefulness. Second, given that risk is 
intrinsically tied to volatility, expected future volatility constitutes an essential element in 
pricing securities. Hence, accurate forecasts of volatility can be used to examine the 
relationship between expected risk and securities prices. Another intriguing extension is 
to explore the patterns in individual stock returns. This topic is quintessentially important 
because it help us understand the main ingredients of the stock market and, thus, better 
explain the time series pattern of index returns.
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Table 4.1
Summary Statistics for Daily Kuwait Stock Returns Series and Interbank 3-Months Interest Rates 
______________ for the Pre Gulf War I Period (January 2nd, 1984 -  August 1st, 1990)______________
Statistics R,a











ADF Test at the level 1(0)c -16.2478*** -2.3276
ADF Test at the 1st difference 1(1) -28.2250*** -20.2949***
Observations 1669 1669
“ Rt = Daily Stock Returns 
b i -  Daily Interbank 3-Months Interest Rates
c The ADF Test is Augmented Dickey-Fuller Unit Root Test. The ADF test is a test of stationarity. The 
critical values for ADF test are -2.5680, -2.8637, and -3.4372 for significance levels o f 10%, 5%, and 1% 
respectively
* Significant at 10% level (-2.5680)
** Significant at 5% level (-2,8637)
*** Significant at 1% level (-3.4372)
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Table 4.2
Summary Statistics for Daily Kuwait Stock Returns Series and Interbank 3-Months Interest Rates 















ADF Test at the level 1(0)3 -21.4582*** -0.1345
ADF Test at the 1st difference 1(1) -38.0161*** -21.7507***
Observations 2585 2585
3 Rt = Daily Stock Returns 
b i = Daily Interbank 3-Months Interest Rates
c The ADF Test is Augmented Dickey-Fuller Unit Root Test. The ADF test is a test of stationarity. The 
critical values for ADF test are -2.5677, -2.8632, and -3.4359 for significance levels o f 10%, 5%, and 1% 
respectively
* Significant at 10% level (-2.5677)
** Significant at 5% level (-2.8632)
*** Significant at 1% level (-3.4359)
Table 4.3
Correlation Matrix for Both Pre and Post Gulf War I Periods
________Pre Gulf War I period________  Post Gulf War I period
R,a Aib R,a Aih
Rt 1.0000 1.0000
________ Az________________0.0063_____________ 1.0000_____________-0.0177_____________ 1.0000
3 Rt = Daily Stock Returns
b Ai = Change in Daily Interbank 3-Months Interest Rates
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Table 4.4
Estimation Results for the Pre Gulf W ar I Period (January 2nd, 1984 -  August l 8t, 1990)
The mean equations are:
For OLS, ARCH(l), and GARCH(1,1): R t =  # 0 + + £ t 
For ARCH(1 )-with-A/ and GARCH(l,l)-with-Az: R t = O 0 + <E>2A / + £ ( 
For GARCH(1,1)-M (using standard deviation in the mean equation): R t = <I>0 + 
The variance equation is: o ]  = a 0 +  ccx£^x +  fix
9
+  ^ 3
Coefficients
Models
OLS ARCH(l) ARCH(l) 
with Ai




fh -0.0437 -0.0168 -0.0169 -0.0144 -0.0141 0.0183sPq (-1.796) (-1.279) (-1.289) (-1.131) (-1.104) (0.509)





0.4398 0.4396 0.0228 0.0225 0.0255(Xo (65.351) (65.087) (24.213) (22.978) (18.241)
0.6594 0.6592 0.2349 0.2348 0.2418
Wl (20.891) (20.773) (34.941) (34.891) (30.830)
R 0.8023 0.8028 0.7935Pi (215.078) (209.285) (161.001)
Oil + Pi 1.0372 1.0376 1.0353
Adjusted R2 0.0541 0.0511 0.0503 0.0455 0.0447 0.0432
Log-La -2350.915 -2028.528 -2028.379 -1918.481 -1918.293 -1926.252
AIC b 2.8212 2.4371 2.4381 2.3063 2.3073 2.3168
s c b 2.8277 2.4501 2.4544 2.3226 2.3268 2.3363
Residuals
Skewness -1.1178 0.0204 0.0197 -1.1325 -1.1328 -1.0911
Kurtosis 37.2761 18.2843 18.3167 25.0336 25.0314 24.8971
Jarque-Bera 81999.35 16236.07 16304.98 34097.32 34090.69 33654.94
Probability 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ARCH test 0.0000 0.0003 0.0003 0.2545 0.2464 0.3566p-values0
a Log-L: Log Likelihood values
b AIC (Akaike Information Criterion) and SC (Schwarz Criterion) are information criteria used as a guide 
in model selection. The notion o f an information criterion is to provide a measure o f information that 
strikes a balance between this measure o f  goodness o f  fit and parsimonious specification o f the model. The 
smaller the information criterion, the better the model.
c ARCH Test is a Lagrange Multiplier (LM) test for autoregressive conditional heteroscedasticity (ARCH) 
in the residuals. The null hypothesis that there is no ARCH up to order q (q=4 is chosen here) in the 
residuals. The LM test statistic is computed as the number of observations times the R2 from the test 
regression. The LM test statistic is asymptotically distributed %2 (q)
Note: z-statistics are in parentheses except for the OLS model for which r-statistics are reported
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Table 4.5
Estimation Results for the Post Gulf War I Period (September 27th, 1992 -  March 3rd, 2003) 
The mean equations are:
For OLS, ARCH(l), and GARCH(1,1): R, = # 0 + £t
For ARCH(l)-with-A/ and GARCH(l,l)-with-A/: Rt = <I>0 + <&xRt_x + <&2A/ + £(
For GARCH(1,1)-M (using standard deviation in the mean equation): Rt =  <I>0 +  +  0 3<7, + £t
The variance equation is: a ]  = a 0 +  gcx£*_x +  P xg ]_x
Models
OLS ARCH(l) AR^ H[ 1') GARCH(1,1) GARCH| 1’1) GARCH(1,1)- 
v ’ with A* v ’ ’ with Ai M
rh 0.0343 0.0385 0.0378 0.0339 0.0332 -0.0302
(2.225) (3.326) (3.278) (2.837) (2.777) (-0.724)
ft* 0.1812 0.1675 0.1659 0.1209 0.1213 0.1457
(9.460) (14.095) (13.833) (5.526) (5.533) (9.605)
-0.4557 -0.3852<jl?2 (-2.378) (1.876)
HFSl 0.1043<p3 (1.520)
0.3126 0.3117 0.0554 0.0561 0.0563
Oo (31.862) (31.587) (9.613) (9.638) (9.674)
0.4761 0.4781 0.2495 0.2520 0.2640GCi (17.781) (17.690) (14.947) (14.946) (15.168)
o 0.6585 0.6550 0.6492Pi (30.482) (30.011) (29.989)
(Xi + pi 0.908 0.907 0.9132
Adjusted R2 0.0331 0.0322 0.0320 0.0283 0.0282 0.0399
Log-L3 -3036.012 -2682.741 -2680.991 -2579.161 -2577.822 -2601.669
AIC b 2.3514 2.0795 2.0789 2.0001 1.9999 2.0183
S C b 2.3559 2.0886 2.0903 2.0115 2.0135 2.0319
Residuals
Skewness 0.6837 -0.0419 -0.0370 -0.1269 -0.1265 -0.2347
Kurtosis 16.0074 5.2142 5.1976 5.4531 5.4381 6.0754
Jarque-Bera 18417.57 528.61 520.58 654.87 646.92 1042.05
Probability 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ARCH test 0.0000 0.0000 0.0000 0.7590 0.7676 0.6833p-values0
3 Log-L: Log Likelihood values
b AIC (Akaike Information Criterion) and SC (Schwarz Criterion) are information criteria used as a guide 
in model selection. The notion o f an information criterion is to provide a measure o f information that 
strikes a balance between this measure o f goodness o f  fit and parsimonious specification o f the model. The 
smaller the information criterion, the better the model.
0 ARCH Test is a Lagrange Multiplier (LM) test for autoregressive conditional heterosceelasticity (ARCH) 
in the residuals. The null hypothesis is that there is no ARCH up to order q (q=4 is chosen here) in the 
residuals. The LM test statistic is computed as the number of observations times the R2 from the test 
regression. The LM test statistic is asymptotically distributed %2 (q)
Note: 2-statistics are in parentheses except for the OLS model for which /-statistics are reported
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Table 4.6
Partial Autocorrelations of the Squared Standardized Residuals for the Pre Gulf W ar I Period
______________________________ (January 2nd, 1984 -  August l 51, 1990)_____________________________
The mean equations are:
For OLS, ARCH(l), and GARCH(1,1): Rt = O0 +£t
For ARCH(l)-with-Ai and GARCH(l,l)-with-Az: R, = O 0 +<&2A i + £t
For GARCH(1,1)-M (using standard deviation in the mean equation): Rt = O0 + + <&3<r( + e,










i 0.151 -0.004 -0.004 0.035 0.035 0.034i (0.000) (0.876) (0.877) (0.156) (0.153) (0.165)
a 0.019 0.010 0.010 0.044 0.044 0.037i (0.000) (0.913) (0.915) (0.069) (0.066) (0.110)
0.018 0.109 0.109 -0.010 -0.010 -0.009
5 (0.000) (0.000) (0.000) (0.142) (0.136) (0.213)
A 0.067 0.026 0.025 -0.001 -0.001 -0.0014
(0.000) (0.000) (0.000) (0.244) (0.237) (0.344)
0.030 0.000 0.000 -0.016 -0.016 -0.015j (0.000) (0.001) (0.001) (0.316) (0.308) (0.427)
/T 0.024 0.018 0.018 -0.008 -0.008 -0.0080 (0.000) (0.001) (0.001) (0.418) (0.408) (0.537)
n 0.039 0.018 0.018 -0.015 -0.015 -0.0151 (0.000) (0.001) (0.001) (0.481) (0.472) (0.594)
Q 0.055 0.021 0.021 -0.015 -0.015 -0.015© (0.000) (0.002) (0.002) (0.539) (0.530) (0.646)
0.026 0.071 0.070 -0.004 -0.004 -0.003y (0.000) (0.000) (0.000) (0.632) (0.624) (0.734)
1 A 0.015 0.000 0.000 0.002 0.001 0.00211) (0.000) (0.000) (0.000) (0.721) (0.713) (0.810)
Note:
a The partial autocorrelation at lag k is the regression coefficient on yt.k when yt is regressed on a constant, 
yt.,,.„ , yt.k. This is a partial correlation since it measures the correlation o f y values that are k periods apart 
after removing the correlation from the intervening lags. If the pattern of autocorrelation is one that can be 
captured by an autoregression o f order less than k, then the partial autocorrelation at lag k will be close to 
zero.
b /^-values are in parentheses. The/>-values at lag k is a cumulative test statistic for the null hypothesis that 
there is no autocorrelation up to order k
0 The asymptotic standard errors o f the partial correlation = 2(No. observations) 1/2 = 2(1669) 1/2 = 0.049
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Table 4.7
Partial Autocorrelations o f the Squared Standardized Residuals for the Post Gulf War I Period
__________________________ (September 27th, 1992 -  March 3rd, 2003)___________________________
The mean equations are:
For OLS, ARCH(l), and GARCH(1,1): Rt = ® 0 + ® xRt_x + £t
For ARCH(l)-with-A/ and GARCH(l,l)-with-Ai: Rt = €>0 + ®xRt_x + # 2A i + £ t
For GARCH(1,1)-M (using standard deviation in the mean equation): Rt = <I>0 +










1 0.424 -0.036 -0.038 0.012 0.012 0.0181 (0.000) (0.065) (0.055) (0.526) (0.555) (0.358)
0.336 0.080 0.079 -0.013 -0.014 -0.009Z (0.000) (0.000) (0.000) (0.652) (0.656) (0.595)
0.044 0.122 0.123 -0.005 -0.006 0.006D (0.000) (0.000) (0.000) (0.815) (0.817) (0.774)
A -0.148 0.062 0.063 -0.019 -0.019 -0.0194 (0.000) (0.000) (0.000) (0.759) (0.767) (0.727)
r 0.014 0.102 0.101 0.003 0.003 0.006D (0.000) (0.000) (0.000) (0.864) (0.869) (0.831)
£ -0.004 0.011 0.010 -0.021 -0.022 -0.0220 (0.000) (0.000) (0.000) (0.808) (0.811) (0.762)
n 0.025 0.024 0.023 -0.012 -0.012 -0.012/ (0.000) (0.000) (0.000) (0.846) (0.848) (0.800)
© 0.034 0.062 0.062 -0.002 -0.002 -0.0065 (0.000) (0.000) (0.000) (0.906) (0.908) (0.867)
fv -0.008 0.025 0.025 -0.008 -0.008 -0.009y (0.000) (0.000) (0.000) (0.937) (0.940) (0.904)
1 A -0.018 0.020 0.022 0.023 0.023 0.01710 (0.000) (0.000) (0.000) (0.890) (0.895) (0.900)
Note:
a The partial autocorrelation at lag k is the regression coefficient on y,.k when yt is regressed on a constant, 
y n ,..., yt_k. This is a partial correlation since it measures the correlation of y values that are k periods apart 
after removing the correlation from the intervening lags. If the pattern o f autocorrelation is one that can be 
captured by an autoregression o f order less than k, then the partial autocorrelation at lag k will be close to 
zero.
b ^-values are in parentheses. The /7-values at lag k is a cumulative test statistic for the null hypothesis that 
there is no autocorrelation up to order k
c The asymptotic standard errors of the partial correlation = 2(No. observations)'172 = 2(2585) "1/2 = 0.039
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Figure 4.1
Movement of the Daily Returns of the Kuwait Stock Exchange Index for the Pre G ulf War I Period
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Figure 4.2
Movement o f the Daily Returns of the Kuwait Stock Exchange Index for the Post Gulf W ar I Period
(September 27th, 1992 -  March 3rd, 2003)
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Figure 4.3
Autocorrelation Functions for Return Series for the Pre G ulf War I Period
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Figure 4.5
Quantile-Quantile Plots of the Standardized Residuals for each Model for the Pre Gulf War I Period 
______________________________ (January 2nd, 1984 -  August 1st, 1990)______________________________
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Note: The quantile-quantile (QQ)-plot is a simple yet powerful tool for comparing two distributions 
(Cleveland, 1994), This view plots the quantiles o f the standardized residuals against the quantiles of 
normal distribution. If the two distributions are the same, the QQ-plot should lie on a straight line. If the 
QQ-plot does not lie on a straight line, the two distributions differ along some dimension.
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Figure 4.6
Quantile-Quantile Plots of the Standardized Residuals for each Model for the Post Gulf War I Period 
_____________________________ (September 27th, 1992 -  March 3rd, 2003)_____________________________
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Note: The quantile-quantile (QQ)-plot is a simple yet powerful tool for comparing two distributions 
(Cleveland, 1994). This view plots the quantiles o f the standardized residuals against the quantiles of 
normal distribution. If the two distributions are the same, the QQ-plot should lie on a straight line. If the 
QQ-plot does not lie on a straight line, the two distributions differ along some dimension.
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CHAPTER V
RETURN AND VOLATILITY SPILLOVER EFFECTS IN THE 
SECTORS’ INDICES OF THE KUWAIT STOCK EXCHANGE 
LITERATURE REVIEW
During the past few years, extensive empirical research in the field of applied 
finance has focused on modeling the temporal behavior of stock market volatility. Much 
of this research investigates the relationship between stock returns and volatility as well 
as the persistence of shocks to volatility (see Bollerslev et al. (1992), Bollerslev et al.
(1994), Booth et al. (1997), and Huang et al. (2000) for a survey of some of these 
studies). This large literature base was triggered by the seminal works of Mandelbrot 
(1963, 1967) and Fama (1965), which propose that time series of daily stock returns 
exhibit significant degrees of statistical dependence and they cannot be modeled as linear 
white-noise processes. Since then, it has been widely recognized that daily stock returns 
possess both fat tails distributions and some autocorrelation for short lags. In other words, 
unconditional distributions of daily stock returns are found to be skewed, leptokurtic, and 
volatility clustered. These characteristics are interpreted as evidence of nonlinear 
stochastic processes generating assets prices. Merton (1980) emphasizes the importance 
of developing accurate variance estimation models that take account of the errors in 
variance estimates i.e. heteroscedasticity.
The autoregressive conditionally heteroscedasticity (ARCH) process of Engle 
(1982), which was later generalized to GARCH process by Bollerslev (1986), has been 
shown to be remarkably instrumental in modeling many financial return time series. 
These models assume conditionally normally distributed returns and specifically allow
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for a time-varying conditional variance. They are specifically designed to model and 
forecast conditional variances. The variance of the dependent variable is modeled as a 
function of past values of the dependent variable as well as independent and/or 
exogenous variables.
The ARCH family has been successfully implemented in numerous studies in the 
literature. Some of those studies are: on the U.S. stock market (French et al. (1987), Chou 
(1988), Akgiray (1989), Bailie and De Gennaro (1990), Ding et al. (1993), and Kullmann 
et al. (1999)); on the U.K. stock market (Poon and Taylor (1992) and Abhyankar et al. 
(1995)); on the Swiss stock market (Chesney et al. (1993, 1994) and Sabbatini and Linton 
(1998)); on the Japanese stock market (Lee and Tse (1991), Tse (1991), and Lee and 
Saltoglu (2002)); on the Chinese stock market (Song and Liu (1998), Huang et al. (2000), 
and Yeh and Lee (2000)); and on the emerging stock markets (Chiang et al. (1996), Islam 
and Rodriguez (1997), Liu and Ming-Shiun (1997), Ortiz and Soldevilla (1997), and 
Ortiz and Arjona(2001)). For instance, Akgiray (1989), in his application of ARCH 
models to time series of stock returns in the U.S., empirically shows that conditional 
heteroscedastic processes allow for autocorrelation between the first and second moments 
of returns distribution over time, and consequently they fit to time series of daily stock 
returns very satisfactorily. Sabbatini and Linton (1998) estimate the implied stochastic 
process of the volatility of the Swiss market index from the prices of options written on 
it. They find that a GARCH(1,1) model is a good parameterization of the process. Ortiz 
and Arjona (2001) analyze the time series characteristics of six major Latin American 
equity markets: Argentina, Brazil, Chile, Colombia, Mexico, and Venezuela. They find 
significant evidence indicating the presence of heteroscedasticity and autocorrelation in
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Latin equity exchanges. Different GARCH models are found to adequately depict market 
activity in the six Latin American stock markets.
This initial success of ARCH models in capturing nonlinearities in the financial 
series has led to many applications and extensions of the original models (see Bollerslev 
et al. (1992), Bollerslev et al. (1994), Booth et al. (1997), and Huang et al. (2000) for 
recent surveys). Nevertheless, in relative terms, the literature on the relationship between 
stock returns and volatility among sectors within a given market is still scanty. The main 
focus in the literature has been, so far, on either the linkages between stock returns and 
volatility among international stock markets or among different financial markets within 
a given country. It is imperative to investigate stock returns and volatility linkages among 
sectors because the findings could have significant implications for market participants, 
in terms of efficient asset allocation decisions, as well as for practitioners, in terms of 
empirical modeling of stock returns at the sector-level.
This chapter attempts to fill this gap in the literature by examining the time-series 
characteristics of daily sectors’ returns as well as return and volatility linkages among 
eight sectors’ indices listed in the Kuwait Stock Exchange (KSE) utilizing GARCH and 
TARCH models. The sectors’ indices are value-weighted daily indices obtained from the 
Global Investment House in Kuwait. During the past few years, the KSE witnessed a 
significant upsurge that brought the attention of both domestic and international 
investors. By the end of 2002, the KSE index rose by 39% after an increase of 26.8% at 
the end of the previous year (Annual Report, KSE (2002)). This substantial rise occurred 
during a period when the financial markets’ indices in the major advanced and emerging 
markets witnessed noticeable declines, as the Morgan Stanley Capital International
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(MSCI) index declined at the end of 2002 by 21.1 % for advanced markets, and by 8% 
for emerging markets (Annual Economic Report, Central Bank of Kuwait (CBK) (2002)). 
There are numerous factors that contributed to the rise in the KSE. Most notable among 
these factors were the rise of listed companies profits, the increase in capital inflows to 
the market from both domestic and international sources, the decline in domestic interest 
rates, the rebound of oil prices, the privatization of state-owned enterprises, and finally 
the perturbation in major financial markets, which was accompanied with the repatriation 
of a portion of domestic capital abroad (Annual Report, KSE (2002); Annual Economic 
Report, Central Bank of Kuwait (2002)).
The remainder of this paper is organized as follows. Section 2 provides a brief 
presentation of GARCH and TARCH models that are used in the analysis. Section 3 
analyzes the data. Section 4 discusses the empirical results. Implications and conclusions 
are contained in section 5.
GARCH AND TARCH MODELS
In order to develop an ARCH model, we must first consider two distinct 
specifications—one for the conditional mean and one for the conditional variance. A 
GARCH(1,1) indicates to the presence of a first-order GARCH term (the first term in 
parentheses) and a first-order ARCH term (the second term in parentheses). An ordinary 
ARCH model is a special case of a GARCH specification in which there are no lagged 
forecast variances in the conditional variance equation. A GARCH(1,1) can be described 
as follows:
y t = x ty + e t (1)
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o f = a 0 + a e lx+ p a l l (2)
Higher order GARCH models, denoted GARCH(p,^), can be estimated by choosing 
either p  or q greater than 1. The representation of the GARCH(p,#) variance is:
The mean equation given in (1) is written as a function of exogenous variables with an 
error term. Since of is the one-period ahead forecast variance based on past information, 
it is called the conditional variance. The conditional variance equation specified in (2) is 
a function of three terms: the mean ( a 0), news about volatility from the previous period,
measured as the lag of the squared residual from the mean equation (e ^ x: the
ARCH term), and last period’s forecast variance ( o f .,: the GARCH term). The
constraints in (4) ensure a positive conditional variance. The GARCH(1,1) specification 
has a unique feature that shocks to volatility decay at a constant rate and the speed of the 
decay is measured by the estimate of a  + (3. Thus, shocks to the current volatility remain 
important for a long time into the future if the parameter oc + (3 is close to one (Chou 
(1988)). If unity is the true value of this parameter then shocks to volatility persist forever 
and the process is an integrated GARCH or IGARCH (Engle and Bollerslev (1986),
(3)
where,
a i > 0 for i = (the order of the ARCH term)
p .  > 0 for j  = 1,...,/? (the order of the GARCH term) (4)
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Engle and Mustafa (1992)). Worth mentioning here is that whether shocks to volatility 
are permanent is extremely important to the market agents in assessing assets’ valuation 
(Engle and Mustafa (1992)).
It is argued that market responses to good and bad news are asymmetric. More 
specifically, downward movements in the market are followed by higher volatilities than 
upward movements of the same magnitude (Engle and Ng (1993)). To account for this 
phenomenon, TARCH or Threshold ARCH was introduced independently by Zakoian 
(1990) and Glosten, Jaganathan, and Runkle (1993). The specification for the conditional
This model is based on the assumption that unexpected changes in the returns of an index 
Rh expressed in terms of e t , have different effects on the conditional variance of that
stock index returns. An unexpected increase is presented as good news ( et_x >0) and 
contributes to the conditional variance equation through the coefficient a. On the 
contrary, an unexpected fall in returns, which is interpreted as bad news ( et_x <0), has an 
impact of (a+y) on the conditional variance equation. The asymmetric nature of the 
returns is given by the nonzero value of the coefficient y. If y>0, it is said that the 




1 i f  < 0
0 i f e t^ >  0
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DATA
The data used in this chapter are the daily closing prices for the Kuwait Stock 
Exchange value-weighted sectors’ indices compiled by the Global Investment House in 
Kuwait, covering the period from September 27th, 1992 (the first day of resuming trading 
activity in the KSE after Kuwait liberation in February 26th, 1991 from Iraqi invasion) to 
March 3rd, 2003 (2586 observations). Denoting Ist as the sector index value at time t, the 
daily returns Rst for each sector are continuously compounded and calculated as:
Rst = Inf  I  ^L si (6)
\ ^ s t - 1 J
where, s represents all listed sectors in the KSE, which are: (1) Banking, (2) Investment, 
(3) Insurance, (4) Real Estate, (5) Industry, (6) Services, (7) Food, and (8) Non-Kuwaiti. 
Figure 5.1 depicts the movement of the daily KSE sector indices for the entire period 
under the investigation. It clearly indicates that the Services sector has significantly 
outperformed, in absolute terms, the remaining sectors over the sample period. 
Specifically, at the end of the sample period the Services sector index value (372.28) is 
more than 2.45 times the second highest sector index value (151.88), which is of the Food 
sector. Figure 5.2 presents the evolution of the daily returns for each of the eight sectors 
listed in the KSE. The returns series demonstrate significant signs of volatility clustering 
and variance change over time.
[Insert Figure 5.1 here]
[Insert Figure 5.2 here]
Table 5.1 provides information about the structure of the KSE at the sector level. 
In particular, it presents the number of companies listed in each sector as well as the 
market value (KD Million) by the end of 2002. In terms of number of listed firms, the
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Investment sector is the largest with 23.2% of the total listed companies in the KSE. On 
the other hand, in terms of market value, the Banking sector is the largest with a hefty 
42.5% of the total KSE capitalization at the end of 2002.
[Insert Table 5.1 here]
Table 5.2 presents summary statistics for the KSE sector returns series as well as 
crude oil spot prices over the same sample period. Kuwait is one of the world’s leading 
oil producing countries. Kuwait’s economy is heavily dependent on oil revenues. 
Currently, the country relies on oil revenues for around 90%-95% of total export earnings 
and about 45% of GDP (Annual Economic Report, CBK (2002)). Consequently, oil 
revenues play a vital role in the Kuwaiti economy. Accordingly, it is expected that oil 
prices would have significant influence on Kuwait’s financial markets. To account for 
this possible important effect on the KSE sectors’ returns, the daily crude oil price is 
included in the analysis. The oil data for the entire sample period were obtained from the 
United States Energy Information Administration website 
(http ://www, eia. doe, gov/emeu/intemational.html').
[Insert Table 5.2 here]
The descriptive statistics in Table 5.2 suggest that the Services sector offered, on 
average, the highest returns over the period of analysis. Conversely, the Non-Kuwaiti 
sector offered the least (actually negative average return) over the sample period. With 
respect to risk, as approximated by standard deviation, the Food sector showed the 
highest risk, whereas, the Non-Kuwaiti sector presented the lowest. Moreover, all 
sectors’ returns are positively skewed with the highest positive skewness is found in the 
Real Estate sector and the least in the Insurance sector. Furthermore, the kurtosis values
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of all sectors’ returns are much larger than three (three is the kurtosis value of the normal 
distribution).12 This clearly indicates that sectors’ stock returns series have fat tails and 
sharp peaks (leptokurtic) relative to the normal distribution. Also, all sectors’ returns in 
the KSE exhibit significant departures from normality at the 1% level, as implied by the 
Jarque-Bera statistics, which decisively reject the null hypothesis of normal distribution 
for returns series.13 This significant departure from normality can be attributed to the 
existence of few very large positive and negative returns as well as many zero (or very 
close to zero) returns especially at the beginning of the sample period. A well-known 
finding is that daily stock returns are not normally distributed (Akgiray (1989), Poon and 
Taylor (1992), Sabbatini an Linton (1998), and Lee and Saltoglu (2002)). In addition to 
the above tests, the Augmented Dickey-Fuller (ADF) test was conducted to check for unit 
root (stationarity) in the variables in order to determine whether they need to be 
transformed before models estimation.14 The ADF statistics strongly indicate that sectors’ 
returns series are all 1(0) (stationary). The null hypothesis of a unit root is rejected at the 
1% level. In contrast, the ADF test statistic for the Oil-Price variable indicates that oil 
prices data are 1(1) process (nonstationary at the level but stationary at the first 
difference). Hence, the first difference of the oil prices data is utilized in models 
estimation to overcome nonstationarity. Table 5.3 presents the correlation matrix for the 
daily sectors’ stock returns and the daily oil prices. Correlation values suggest that there 
is no significant correlation among the variables. The highest correlation is between the
12 Kurtosis measures the peakedness or flatness of the distribution of the series.
13 Jarque-Bera is a test statistic for testing whether the series is normally distributed. The test statistic 
measures the difference of the skewness and kurtosis o f  the series with those from the normal distribution. 
Under the null hypothesis o f a normal distribution, the Jarque-Bera statistic is distributed as %2 with 2 
degrees o f freedom.
14 The null hypothesis is the ADF test is that there exists a unit root in the time series, i.e. the time series is 
nonstationary process. The null hypothesis is rejected if  ADF statistic is greater than the Mackinnon critical 
values. These critical values are reported in each table.
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Banking and the Services sectors (0.4341). This finding of modest correlation among 
sectors indicates that sectors do not share much similarity among them. Thus, the benefits 
of diversification might be reasonably high within the KSE.
[Insert Table 5.3 here]
Furthermore, it is imperative to investigate sectors stock returns’ independence 
before any distribution model is fitted to the data. Figure 5.3 presents the autocorrelation 
functions for the series R{ and Rt2 of each sector in the KSE for up to 36 lags. An 
examination of the autocorrelation functions of sectors’ returns and squared returns 
reveals that the returns exhibit significant autocorrelation. According to the Ljung-Box 
Q-statistics, all autocorrelation coefficients are statistically significant at the 1% level at 
all lags. The autocorrelation coefficients for the returns are significantly large at the first 
lag in each sector. Nevertheless, they rapidly become smaller as the lag length increases. 
Investigation of the autocorrelation coefficients of the squared returns indicates that the 
autocorrelation values for R? are more significant than those for Rt. This phenomenon 
supports the notion that large (small) changes in stock prices tend to be followed by large 
(small) changes. This observation is more pronounced in higher frequency series.
[Insert Figure 5.3 here]
In sum, the preliminary investigation of the data reveals that sectors’ return series 
are significantly skewed, leptokurtic, and volatility clustered. Sectors’ returns are 
stationary, but the oil price variable is not. Therefore, the first difference of the oil price 
variable is utilized in the analysis to overcome nonstationarity. Correlations among 
sectors’ returns are modest. Also, the autocorrelation coefficients are large and 
statistically significant implying possible time dependency in the conditional variance.
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Thus the data analysis strongly suggests that a GARCH parameterization could be an 
appropriate method to model the behavior of sector’s daily returns in the KSE.
MODELS ESTIMATION AND EMPIRICAL RESULTS
GARCH Estimation
The stochastic characteristics of the sectors data in the KSE indicate the presence 
of nonlinear dependency in the return series. This observation strongly suggests that the 
returns are not identically distributed and the conditional mean of the return distribution 
is a function of either past residuals (Scholes and Williams (1977)) or past returns (Lo 
and MacKinlay (1990)). Therefore, in order to take account for volatility clustering, the 
GARCH and TARCH parameterization are utilized to model the conditional mean and 
variance of each sector’s return series. This study employs, initially, a GARCH(1,1) 
specification since it has been shown to be a parsimonious representation of conditional 
variance that satisfactorily fits numerous financial time series (see, for example, 
Bollerslev (1987), Sabbatini and Linton (1998), and Yeh and Lee (2000)). Alternative 
GARCH specifications with higher orders were also employed, yet the GARCH(1,1) 
model showed the best fit. In addition, the analysis in the previous chapter on the KSE 
index demonstrates that a GARCH(1,1) is a suitable specification of the KSE returns. 
Thus, the mean and conditional variance equations of the GARCH(1,1) specification 
employed in this study is of the form:
4 8
Rst = €>0 + A Oil _ Pr ice + £  jutDayit + £  1 + et (7)
i= i  s = i
4 8
o)t = a 0 + ae)_x + pa]_x + SAOil _ Pr ice + £  r\iDayit + (8)
1=1 S—1
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where Rst is the continuously compounded return in each sector’s index listed in the KSE 
at time t. The mean equation includes sectors’ returns at their first lag in order to test for 
linkages (spillover effects) among sectors’ returns. Likewise, lagged sectors’ returns are 
incorporated in the conditional variance equation to examine for volatility spillover 
effects among sectors. A statistically significant coefficient for any of the sectors’ returns 
in the mean (variance) equation would suggest that there is significant return (volatility) 
spillover effects from that sector to the remaining ones. In addition, the change in crude 
oil spot price variable is included in both the mean and the conditional variance equations 
to investigate for returns and volatility spillovers from movements of world oil prices. As 
discussed above, oil revenues constitute the majority of Kuwait’s total export earnings; 
therefore, fluctuations in the world oil prices are predicted to have significant influence 
on the economic activities in Kuwait.
Finally, a set of days’ dummy variables, Dayu, is included in both the mean and 
conditional variance equations to test for the statistical significance of the day of the 
week effect anomaly in sectors’ returns as well as volatilities. Dayu represents (0,1) 
dummy variables for Saturday through Tuesday at time t,15 The dummy variable for 
Wednesday is excluded to avoid a perfect multicollinearity problem in the specification. 
The day of the week effect patterns in return and volatility could enable investors to 
design profitable trading strategies that take advantage of such predictable shifts (Kiymaz 
and Berument (2003)). This anomaly is researched extensively in both equity and non­
equity markets (see for example Athanassakos and Robinson (1994), Corhay et al.
(1995), Gesser and Poncet (1997), and Kiymaz and Berument (2003)). For instance, 
Kiymaz and Berument (2003) investigate the day of the week effect on returns and
15 The first weekday in Kuwait is Saturday. The weekend is Thursday and Friday.
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volatility of major stock market indices for the period of 1988 through 2002. They find 
significant evidence that supports the presence of the day of the week effect in both 
return and volatility. In particular, they find the highest volatility occurs on Mondays in 
Germany and Japan, on Fridays in Canada and the U.S., and on Thursdays in the U.K.
The quasi-maximum likelihood estimation (QMLE) method introduced by 
Bollerslev and Wooldridge (1992) is utilized in estimating models’ parameters in this 
chapter. Bollerslev and Wooldridge question the assumption of normality of the 
standardized conditional errors and argue that this assumption may cause 
misspecification of the likelihood function. They show that QMLE is generally 
consistent; therefore, they suggest the use of this method to avoid the misspecification 
problem.
Table 5.4 presents the results of the GARCH(1,1) estimation as given by 
equations (7) and (8). This table provides, for each sector, the estimates of the relevant 
parameters with the corresponding statistical significance, the values of the maximized 
log likelihood functions, the Akaike Information Criterion (AIC), and the Schwarz 
Criterion (SC). An information criterion is used to provide a measure of information that 
strikes a balance between this measure of goodness of fit and parsimonious specification 
of the model. The smaller the information criterion, the better the model. Panel A of 
Table 5.4 displays the estimates of the mean equation. The results indicate that most 
spillover effects on returns come from the Food sector, whereas, the least come from the 
Non-Kuwaiti sector, which did not have any statistical significant linkage with other 
sectors except with a lag of itself. Movements in the Food sector’s returns are statistically 
significant in all cases expect for the Insurance, Investment, and Services sectors. The
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Food sector’s spillovers are negative on all sectors except on the Real Estate sector. 
Surprisingly, the Food sector is the smallest in terms of number of listed companies 
(4.2% of the total listed companies in the KSE, see Table 5.1) and the second smallest in 
terms of market value (2.5% of the total market value in the KSE, see Table 5.1). Perhaps 
this suggests that this small sector is successfully used by speculators [who are very 
common in the KSE] to negatively influence the market. In addition, this significant 
negative spillover effects from the Food sector’s returns to the other sectors’ returns 
indicates possible portfolio diversification gains. All other statistically significant 
spillover effects, from any sector, are positive.
[Insert Table 5.4 here]
Further examination of Panel A in Table 5.4 reveals that, excluding the cases of 
the Insurance and Investment sectors, the estimated coefficients of the change in oil price 
variable are statistically insignificant. This indicates that investors do not pay much 
attention to fluctuations in the world oil prices. A possible explanation of this observation 
is that Kuwaiti citizens, who constitute the majority of investors in the KSE, are 
employed mostly (93%) by state-owned enterprises and the government (Annual 
Economic Report, CBK (2002)). Ironically, this created a hidden belief in people’s mind 
that, no matter what happens to oil prices, the government will pay their salaries even 
though the country’s revenues are mostly dependent on oil revenues (90%-95%) (Annual 
Economic Report, CBK (2002)). Nevertheless, when the estimated parameters of the oil 
variable are significant in the cases of Insurance and Investment sectors, they are positive 
suggesting that there is, as expected, a positive relationship between oil price and stock 
returns movements.
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Panel A of Table 5.4 also reports the estimated coefficients of the Dayu dummy 
variables. With exception of the cases of the Food, Insurance, and Non-Kuwaiti sectors, 
the estimated coefficients of the Saturdays’ dummy variables are negative and 
statistically significant. This suggests that Saturdays’ returns are smaller than those of 
Wednesdays.16
Panel B of Table 5.4 displays the results for the estimation of the conditional 
variance equation in the GARCH(1,1) specification. The panel shows that the estimated 
coefficients of the constant, ARCH, and GARCH terms in the variance equation are all 
positive and statistically significant for each sector under consideration, except for the 
Food sector case in which the ARCH term is still positive but statistically insignificant. 
Furthermore, the sum of the ARCH and GARCH coefficients is less than unity in each 
case. Therefore, the findings indicate that conditional variances are always positive and 
rule out the possibility that the model is an integrated GARCH process (Nelson (1990)).
Similar to the findings in Panel A of Table 5.4, Panel B indicates that the Food 
sector has the most significant volatility spillover effects on the remaining sectors. All the 
significant coefficients of the Food sector’s returns in the variance equations are positive 
suggesting that positive movement in the Food sector’s returns lead to a higher volatility 
in the other sectors. On the other hand, the Banking and Real Estate sectors have no 
significant spillover effects on other sectors’ volatility at all. Also, the results show that 
the Industry, Insurance, and Investment sectors’ returns have some influence on other 
sectors’ volatility. This suggests that there is significant transmission of volatility across 
sectors in the KSE.
16 Wednesday is the excluded day from the set o f dummy variables to avoid perfect multicollinearity. 
Therefore, Wednesday is treated as the base case.
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Moreover, Panel B of Table 5.4 indicates that the estimated coefficients of the 
change in oil price variable are significant in only two sectors: Industry and Services. 
Both coefficients are negative suggesting that positive movements in world oil prices 
lower volatility in these two sectors. In addition, with respect to Dayit dummy variables, 
the Saturday coefficients are negative and statistically significant in all sectors. The 
lowest volatility that occurs on Saturdays is for the Real Estate sector. The remaining 
days are statistically significant in some sector, but always negative whenever they are 
significant. This suggests that the highest volatility occurs on Wednesdays, the base case, 
in most of the sectors. Among the statistically significant dummy coefficients, the lowest 
volatility that occurs on Sundays and Mondays is also for the Real Estate sector. On 
Tuesdays, the lowest volatility occurs for the Food sector. The statistical evidence clearly
i
implies the presence of the day of the week effect on sectors’ return volatility in the KSE, 
Therefore, both Panel A and Panel B of Table 5.4, confirm that the day of the week effect 
is present in sectors’ returns as well as sectors’ returns volatility in the KSE.
;
Table 5.5 provides several diagnostic tests of the standardized residuals obtained
from the GARCH(1,1) model estimation. These tests are: skewness, kurtosis, Jarque-
1
Bera, and ARCH test in Panel A and autocorrelation Ljung-Box Q-statistics in Panel B^  
Inspection of Panel A of Table 5.5 reveals that the standardized residuals of all sectors^ 
with the exception of those of the Food and Insurance sectors, are positively skewed. The 
kurtosis values are significantly larger than 3 for all sectors’ returns, which clearly 
indicate that the standardized residuals have fat tails and sharp peaks (leptokurtic) relative 
to the normal distribution. Consequently, the Jarque-Bera normality tests, which are 
based on the skewness and kurtosis values, decisively reject, at any conventional level,
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the null hypothesis of normally distributed standardized residuals in all cases. On the 
other hand, the ARCH-LM tests in Panel A do not indicate the presence of a significant 
ARCH effect in seven out of the eight sectors investigated. The ARCH test of the 
Investment sector is the only one that is statistically significant at the 5% level. This 
result suggests that the standardized residuals have constant variances and do not exhibit 
serial correlation in any sector except in the Investment sector. Panel B of Table 5.5 
displays the Ljung-Box Q-statistics for the squared standardized residuals at the 1st, 10th, 
and 20th day lags. With the exception of those of the Investment and Services sectors, 
none of these coefficients are statistically significant; thus, we fail to reject the null 
hypothesis of no autocorrelation in the squared standardized residuals. Overall, the 
GARCH(1,1) model appears to be a good parameterization of sectors returns series in the 
KSE.
[Insert Table 5.5 here]
TARCH Estimation
Current research indicates that different volatility is observed in the case of good 
and bad news (Engle and Ng (1993)). For instance, if a decrease in returns, which is 
interpreted in the literature as bad news, is accompanied by an increase in volatility 
greater than the volatility induced by an increase in returns, it is said that there is a 
“leverage effect” (Rabemananjara and Zakoian (1993), Zakoian (1994)). To test for the 
existence of such asymmetric effect of news on sectors’ volatility in the KSE, 
TARCH(1,1) model is employed, which is expressed as:
4 8
Rst ® iAOil - Pr ice+ Y*& Day ‘>+ X  ^ A - i + £t (9)
/ - I  j - i
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4 8
a 2sl = a 0 + a e l, + j e l1dl_1 + ficr^+SAOil ^ r ic e  + ^ D a y , + ^ * ^ - 1  (10)
i= i s= i
where, the mean equation, equation (9), is the same as the mean equation of the 
GARCH(1,1) model, equation (7), employed above. The conditional variance equation, 
equation (10), is also similar to that of the GARCH(1,1) model, except the fact that this 
time it includes a variable that takes account of possible asymmetric news
effects on volatility.
Table 5.6 documents the estimates of the TARCH(1,1) coefficients. Unlike those 
of the GARCH(1,1) model, the results in Panel A of Table 5.6 do not reveal any 
consistent pattern of spillover effects on returns among sectors. On the other hand, the 
estimated coefficients of the change in oil price variable are statistically insignificant in 
all cases except for the Insurance and Investment sectors. This is consistent with the 
estimates of this variable in the GARCH(1,1) specification. The estimated coefficients of 
Saturdays’ dummy variables are negative for all sectors. This further supports the finding 
that Saturdays’ returns are smaller than those of Wednesdays. Nonetheless, the 
coefficients are statistically significant for five out of the eight sectors, namely: Banking, 
Food, Investment, Real Estate, and Services. The remaining day dummy variables did not 
show any systematic statistical significance.
[Insert Table 5.6 here]
Panel B of Table 5.6 reports the results for the estimation of the conditional 
variance equation in the TARCH(1,1) specification. With the exception of that of the 
Services sector, all the estimates of the leverage effect, y, are statistically insignificant, 
thus, there does not appear to be any asymmetric effects of news in those sectors.
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Surprisingly, some of the estimates of the ARCH terms lost their statistical significance 
in the TARCH(1,1) parameterization. ARCH coefficients are statistically insignificant in 
four sectors: Food, Industry, Insurance, and Investment. Yet, the estimates of the 
GARCH terms are all positive and statistically significant for each sector under 
consideration. Furthermore, for those significant cases, the sum of the ARCH and 
GARCH coefficients is less than unity, which suggests that conditional variances are 
always positive and are not explosive in the sectors’ returns series. Further inspection of 
Panel B of Table 5.6 reveals that none of the sectors have a consistent pattern of volatility 
spillover effects on the others. Moreover, the estimated coefficients of the change in oil 
price variable are statistically significant in three sectors: Industry, Investment, and 
Services. Similar to the results obtained in the GARCH(1,1) estimation,, the coefficients 
are negative for the Industry and Services sectors suggesting that positive movements in 
world oil prices lower volatility in these two sectors. However, the estimates are positive 
for the Investment sector implying that positive changes in world oil prices increase 
volatility in this sector. In addition, with respect to Dayu dummy variables, the Saturday, 
Sunday, and Monday coefficients are (mostly) negative and statistically significant with 
the lowest volatility occurring for the Real Estate sector in all of these days. Again, this 
indicates that the highest volatility occurs on Wednesdays, the base case, in most of the 
sectors. Consequently, the statistical evidence in Panel A and Panel B of Table 5.6 
suggests the presence of the day of the week effect on sectors’ returns as well as sectors’ 
volatility in the KSE.
Table 5.7 presents some diagnostic tests of the standardized residuals obtained 
from the TARCH(1,1) model estimation. Examination of Panel A of Table 5.7 indicates
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that, with the exception of those of the Food, Industry, and Insurance sectors, the 
standardized residuals of all sectors are positively skewed. The kurtosis values are larger 
than 3 in all cases, which indicate that the standardized residuals have fat tails and sharp 
peaks (leptokurtic) relative to the normal distribution. Accordingly, the Jarque-Bera 
normality tests reject the null hypothesis of normally distributed standardized residuals in 
all cases. In addition, the ARCH-LM tests in Panel A indicate the presence of a 
significant ARCH effect in four sectors, namely: Insurance, Investment, Non-Kuwaiti, 
and Services. Panel B of Table 5.7 contains the Ljung-Box Q-statistics for the squared 
standardized residuals at the 1st, 10th, and 20th day lags. The findings in this panel are 
consistent with the ARCH-LM tests results, which suggest the presence of 
heteroscedasticity in the same four sectors. Thus, we reject the null hypothesis of no 
autocorrelation in the squared standardized residuals in the Insurance, Investment, Non- 
Kuwaiti, and Services sectors. Overall, the TARCH(1,1) model seems to be inferior to 
the GARCH(1,1) model. The GARCH(1,1) specification presents a better 
parameterization of sectors returns series in the KSE than the TARCH(1,1) one.
[Insert Table 5.7 here]
CONCLUSIONS
Stock returns and volatility linkages among international stock markets or among 
different financial markets within a given country are extensively investigated in the 
literature. However, studies on stock returns and volatility relationships among sectors 
within a given market are still scarce. This chapter attempts to fill this lacuna by 
investigating the time-series characteristics of daily sectors’ returns as well as returns and
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volatility spillover effects among eight sectors’ indices listed in the Kuwait Stock 
Exchange utilizing GARCH and TARCH models. The data include the daily returns for 
the Banking, Food, Industry, Insurance, Investment, Non-Kuwaiti, Real Estate, and 
Services sectors listed in the KSE for the period of September 27th, 1992 through March 
3rd, 2003.
The findings of this study indicate that nonlinear dependence in sectors’ index 
returns is present. The results also demonstrate that, in general, the GARCH(1,1) 
specification is a suitable parameterization of the data sample. The findings show that 
sectors returns’ processes exhibit some persistency, providing evidence against the weak 
market efficiency form. Nonetheless, the observed level persistency is not very high, and 
therefore, it could be a mere reflection of thin trading or time-varying risk premium 
rather than market inefficiencies. According to the GARCH(1,1) estimation results, the 
Food sector is the most influential one, in terms of spillover effects on returns as well as 
on volatility, among listed sectors in the KSE. The Food sector’s spillovers are negative 
on all sectors except on the Real Estate sector. Ironically, the Food sector is the smallest 
in terms of number of listed companies (4.2% of the total number of listed companies in 
the KSE) and the second smallest in terms of market value (2.5% of the total market 
value in the KSE). This significant negative linkage between the Food sector’s returns 
and the remaining sectors’ returns suggests possible portfolio diversification gains.
The empirical results of this study also indicate that the estimated coefficients of 
the change in world oil prices variable are, generally, statistically insignificant in both the 
mean and conditional variance equations. Although, Kuwait exports’ earnings are heavily 
dependent on oil revenues, oil price fluctuations do not seem to have much of an
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influence on stock market participants in Kuwait. Moreover, the findings show that the 
day of the week effect is present in sectors’ returns as well as sectors’ returns volatility in 
the KSE. In almost all cases, the estimated coefficients of the Saturdays’ dummy 
variables are negative and statistically significant. This suggests that Saturdays’ returns as 
well as volatilities are smaller than those of Wednesdays. Finally, the estimation results 
for the TARCH(1,1) models are not as good and robust as those of the GARCH(1,1) 
model. With the exception of those of the Services sector, the empirical findings indicate 
no statistically significant asymmetric information effects. This suggests that KSE 
participants respond to good and bad news symmetrically.
There are many potential avenues for future research. It would be informative to 
investigate how further liberalization and opening of the Kuwait’s financial markets to 
foreign investors will likely lead to more economic integration between Kuwaiti and 
international markets. This is likely to result in global spillover effects that are worth 
investigation and quintessentially important for both investors and policymakers.
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Table 5.1
Number of Companies and Market Value (KD Million) of each Sector in the KSE at the End of 2002







Banking 8 8.4 4484 42.5
Investment 22 23.2 1539 14.6
Insurance 4 4.2 202 1.9
Real Estate 14 14.7 729 6.9
Industry 17 17.9 1036 9.8
Services 16 16.8 1949 18.5
Food 4 4.2 267 2.5
Non-Kuwaiti 10 10.5 334 3.2
Total 95 100% 10540 100%
Source: Economic Research and Studies Department, Kuwait Stock Exchange












Summary Statistics for Daily Kuwait Sectors Stock Returns Series and Crude Oil Spot Price 
________________________ (September 27th, 1992 to M arch 3rd, 2003)________________________
Statistics OILJPRICE R B A N K R FOOD RJNDUS R JN SU R RJNVEST R N O N K W R R E A L E S T R SE R V
Mean 21.154 0.0358 0.0552 0.0382 0.00479 0.0554 -0.0052 0.0691 0.0838
Median 19.960 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Maximum 37.220 10.590 64.747 19.337 6.9425 10.354 10.732 46.430 9.0167
Minimum 10.820 -9.0351 -58.976 -14.578 -5.9897 -8.0214 -7.6788 -20.054 -9.0989
Std. Dev. 5.225 1.0089 2.2414 1.1210 0.9895 1.0194 0.9207 1.6499 1.1734
Skewness 0.577 0.3226 2.3176 1.7176 0.0106 0.1592 0.6685 9.4281 0.3472
Kurtosis 2.736 16.483 469.37 52.276 9.7845 11.468 16.487 268.66 9.4530
Jarque-Bera 151.337 19626.43 23429947 262810.2 4957.93 7735.467 19787.09 7639918 4537.08
Probability 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ADF Test at the 
level 1(0) a -1.993 -22.818*** -25.611*** -21.221*** -23.071*** -21.649*** -22.115*** -18.760*** -23.177***
ADF Test at the 
1st difference 1( 1) -23.519*** -38.550*** -41.473*** -35.910*** -38.578*** -37.658*** -38.667*** -37.353*** -41.198***
Observations 2585 2585 2585 2585 2585 2585 2585 2585 2585
a The ADF Test is Augmented Dickey-Fuller Unit Root Test. The ADF test is a test o f  stationarity. The critical values for ADF test are -2.5677, -2.8632, 
and -3.4359 for significance levels o f  10%, 5%, and 1% respectively
* Significant at 10% level (-2.5677)
** Significant at 5% level (-2.8632)













Correlation M atrix for Sectors Returns and Crude Oil Spot Price
OIL PRICE R B A N K R F O O D RJN D U S R JN SU R R IN V EST RJNTQNKW
OIL PRICE 1
RJ3ANK 0.0463 1
R F O O D 0.0102 0.1872 1
R JN D U S 0.0360 0.3189 0.1607 1
R JN SU R 0.0418 0.1315 0.0311 0.1170 1
R IN V EST 0.0365 0.3859 0.1867 0.4283 0.1352 1
R N O N K W -0.0070 0.1654 0.0887 0.2124 0.0959 0.2991 1
R R E A L E S T 0.0311 0.2920 0.1222 0.3056 0.0914 0.3845 0.1949
















Estimation Results for the GARCH(1,1) Model
Coefficients o f Panel A: Mean Equation
Independent
Variables R B A N K R FO O D R JN D U S RJN SU R R IN V EST R N O N K W R R E A L E S T R SE R V
Constant 0.0535* 0.0810 0.0008 -0.0460 0.1097*** 0.0183 0.0952 0.0618*
D(OELPRICE) -0.0506 -0.0258 -0.0079 0.0694** 0.0684** -0.0129 -0.0812 0.0202
SAT -0.1997*** -0.0685 -0.1686*** 0.0026 -0.1761*** -0.0592 -0.3602*** -0.0934**
SUN -0.0512 0.0059 -0.0102 -0.0133 -0.0582 -0.1037** 0.0841 -0.0065
MON 0.0682 -0.0163 0.0418 0.0512 -0.0180 -0.0119 0.0563 0.0268
TUE 0.0315 -0.0193 0.1237** 0.0407 0.0177 0.0659 -0.0510 0.0551
R B A N K (-l) -0.0270 0.0909 -0.0500 0.0354* 0.0140 0.0232 0.2553*** 0.0523*
R F O O D (-l) -0.0170* -0.2945*** -0.0104*** -0.0004 -0.0093 -0.0154*** 0.0383** -0.0035
R IN D U S (-l) 0.0301 0.0784 -0.0292 -0.0001 0.0148 0.0317** -0.0050 0.0389
R JN SU R (-l) 0.0027 0.0706 -0.0072 -0.0342 -0.0021 -0.0025 0.0118 -0.0418*
R IN V E ST (-l) 0.0080 0.0170 0.0678** 0.0375** 0.0055 -0.0050 -0.0803 0.0088
R N O N K W (-l) 0.0196 0.0730 -0.0152 0.0056 0.0322 0.1434*** -0.0331 0.0166
R_REAL_EST(-1) 0.0238* 0.0742** 0.1211** 0.0067 0.0225 -0.0032 0.1064** 0.0030
R_SERV(-1) 0.0476*** 0.0045 0.1044*** 0.0223 0.0398* 0.0075 0.0477 -0.0276
Panel B: Variance Equation
Constant 0.2331*** 4.3518*** 1.0439*** 0.6902*** 0.9172*** 0.7099*** 2.4222*** 0.3865***
ARCH(l) 0.2292*** 0.1509 0.1453*** 0.1010*** 0.1031** 0.1150*** 0.1457*** 0.2443***
GARCH(l) 0.6001*** 0.5914*** 0.5574*** 0.4574*** 0.5494*** 0.5412*** 0.5910*** 0.5001***
D(OILPRICE) -0.0031 -0.2228 -0.2679*** 0.1158 0.0405 -0.0511 0.0178 -0.1411***
SAT -0.1846** -1.7791*** -0.6005*** -0.4854*** -0.5693*** -0.4464*** -2.3259*** -0.2904***
SUN -0.1067 -0.6479 -1.0214*** -0.3609*** -0.4119*** -0.5355*** -2.0091*** 0.0140












R B A N K RJFOOD R JN D U S R JN SU R R IN V EST RNO N K W R R E A L E S T R SE R V
THE -0.0164 -4.8377*** -0.6183*** -0.1394 -0.1510 -0.0750 -0.1535 -0.0545
R_BANK(-1) 0.0510 0.0084 0.0356 0.0238 -0.0285 -0.0081 0.0278 -0.0554
R_FOOD(-l) 0.0028 -0.0174 0.0333*** 0.0291*** 0.0068** 0.0087*** 0.0371 0.0189***
R JN D U S(-l) -0.0261 -0.1813 0.0941 0.0510*** -0.0350* -0.0140 -0.2410*** -0.0707
R JN SU R (-l) 0.0281 0.0345 0.0528 0.0766 -0.0106 -0.0464* -0.0233 0.06768*
R INVEST)-1) -0.0244 -0.3928 -0.1034 -0.0939*** -0.0544 -0.0606** -0.2935*** -0.0237
RJSTONKW(-l) -0.0305 0.1752 0.0044 0.0554 -0.0360 0.0492 0.1889* 0.0082
R_RE AL_EST(-1) -0.0165 -0.0694 0.0292 -0.0011 -0.0245 -0.0013 -0.0386 -0.0180
R S E R V (-l) 0.0001 -0.0981 0.0015 0.0348 0.0094 -0.0279 0.0283 0.1212**
Log-La -3246.613 -5372.257 -3715.374 -3540.317 -3705.482 -3314.115 -4670.890 -3781.319
AIC b 2.5361 4.1813 2.8989 2.7634 2.8912 2.5883 3.6385 2.9499
s c b 2.6041 4.2493 2.9669 2.8314 2.9592 2.6563 3.7065 3.0179
a Log-L: Log Likelihood values
b AIC (Akaike Information Criterion) and SC (Schwarz Criterion) are information criteria used as a guide in model selection. The notion o f an 
information criterion is to provide a measure o f information that strikes a balance between this measure of goodness o f  fit and parsimonious 
specification o f the model. The smaller the information criterion, the better the model.
* Significant at 10% level 
** Significant at 5% level 













Descriptive Statistics for the Standardized Residuals of the GARCH(1,1) Model
Panel A: Diagnostic Tests
R B A N K R F O O D R IN D U S R JN SU R R INVEST R NONKW R REAL EST R SE R V
Skewness 0.1129 -4.4430 0.0483 -0.4223 0.4887 0.3992 2.7123 0.2296
Kurtosis 5.8362 159.173 15.166 9.4395 10.529 15.278 74.018 5.5897
Jarque-Bera 871.587 2634485 15938.11 4541.46 6206.15 16298.14 546196.1 744.799
Probability 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
ARCH test p-valuesa 0.8833 0.5441 0.9153 0.4832 0.0135** 0.1470 0.7846 0.8413














































1 ARCH Test is a Lagrange Multiplier (LM) test for autoregressive conditional heteroscedasticity (ARCH) in the residuals. The null hypothesis that 
there is no ARCH up to order q (q=4 is chosen here) in the residuals. The LM test statistic is computed as the number o f observations times the R2 from 
the test regression. The LM test statistic is asymptotically distributed %2 (q)
b This is Ljung-Box Q-statistics and their p-values are reported in parentheses. The Q-statistic at lag k is a test statistic for the null hypothesis that there 
is no autocorrelation up to order k. Therefore, the p-values at lag k is a cumulative test statistic for the same null hypothesis.
* Significant at 10% level 
** Significant at 5% level 












Estimation Results fo r  the TARCH(1,1) Model
Coefficients o f Panel A: Mean Equation
Independent
Variables R B A N K RJFOOD R JN D U S RJN SU R R IN V EST RJSIONKW R R E A L E S T R SE R V
Constant 0.0423 0.0640 0.0673 -0.0327 0.0877*** 0.0187 0.0715* 0.0680**
D(OILJPRICE) -0.0353 -0.0452 0.0008 0.0766** 0.0612** -0.0089 -0.0789 0.0104
SAT -0.2225*** -0.1180* -0.1160 -0.0173 -0.1753*** -0.0580 -0.3582*** -0.0993**
SUN -0.0080 -0.0183 -0.0730 -0.0094 -0.0403 -0.1032** 0.0834 -0.0120
MON 0.0874* -0.0496 -0.0236 0.0266 0.0450 -0.0123 0.0286 0.0141
TUE 0.0364 -0.0534 0.0315 0.0287 0.0216 0.0637 -0.0077 0.0818
R B A N K (-l) -0.0359 0.0863 -0.0242 0.0406** 0.0129 0.0230 0.2564 0.0557*
R F O O D (-l) -0.0181* -0.2826** -0.0010 -0.0003 -0.0058 -0.0151*** 0.0318 -0.0027
R_INDUS(-1) 0.0284 0.0743 0.0244 0.0060 0.0067 0.0301** -0.0069 0.0521*
R IN S U R (-l) 0.0074 0.0666 -0.0124 -0.0255 -0.0119 -0.0032 -0.0225 -0.0358*
R JN V E ST (-l) 0.0111 0.0135 0.0084 0.0411** 0.0248 -0.0047 -0.0733 0.0241
R_NONKW(-l) 0.0313 0.0707 -0.0382 0.0074 0.0212 0.1457*** -0.0524* -0.0016
R R E A L E S T (-l) 0.0261* 0.0508 0.1711** 0.0109 0.0236 -0.0026 0.1142** -0.0043
R_SERV(-1) 0.0511*** 0.0001 0.0831*** 0.0193 0.0466** 0.0069 0.0682 -0.0359
Panel B: Variance Equation
Constant 0.4137*** 4.3019*** 1.0667*** 0.6555*** 0.9157*** 0.7125*** 2.3856* 0.0191
ARCH(l) 0.1601*** 0.1506 0.1106 0.1168 0.1085 0.1183* 0.1349* 0.0771**
T 0.1362 0.0524 -0.1151 -0.1093 -0.0361 -0.0480 0.0209 0.2038***
GARCH(l) 0.5308*** 0.5890*** 0.5685*** 0.4800** 0.5385*** 0.5460*** 0.5895* 0.7442***
D(OILPRICE) -0.0232 -0.2476 -0.4084** 0.1176 0.1653*** -0.0527 -0.0350 -0.0791**
SAT -0.2445*** -1.6679*** -0.5630 -0.4769*** -0.5406*** -0.4435*** -2.3539*** -0.1060












R B A N K R FO O D RJNDUS RJN SU R RJNVEST RNO N K W R_REAL_EST R SE R V
MON -0.2754*** -0.2627 -0.5751* -0.1037 -0.5391*** -0.2662** -0.9867*** 0.2516**
TUE -0.1527** -4.7152*** -0.2591 -0.1583 -0.1842 -0.0705 -0.2589 0.1500
R B A N K (-l) 0.1411* 0.0059 0.0238 0.0152 -0.0278 -0.0090 0.0275 -0.0475
R FO O D (-l) -0.0011 -0.0187 0.0212 0.0240* 0.0058** 0.0075** 0.0333 -0.0105
R JN D U S (-l) -0.0322 -0.1806* 0.0347 0.0536*** -0.0337 -0.0146 -0.1687 -0.0462
RJNSUR(-1) 0.0344 0.0411 0.0427 0.0362 0.0058 -0.0514** -0.0530 0.0392
R JN V E ST (-l) -0.0349 -0.3584* -0.1358 -0.0811** -0.0544 -0.0643** -0.2438 0.0134
R_NONKW(-l) -0.0398 0.2312* -0.0162 0.0523 -0.0289 0.0404 0.2591 0.0105
R_RE A L E S T  (-1) -0.0148 -0.0895 0.0036 -0.0024 -0.0234 -0.0023 -0.0589 -0.0379**
R S E R V (-l) -0.0053 -0.1179 0.0081 0.0248 0.0110 -0.0281 0.0317 0.2389***
L og-L a -3261.264 -5339.310 -3897.388 -3580.219 -3631.442 -3324.544 -4617.092 -3755.771
AIC b 2.5482 4.1566 3.0405 2.7951 2.8347 2.5972 3.5976 2.9309
S C b 2.6185 4.2269 3.1108 2.8653 2.9049 2.6674 3.6679 3.0012
a Log-L: Log Likelihood values
b AIC (Akaike Information Criterion) and SC (Schwarz Criterion) are information criteria used as a guide in model selection. The notion o f  an 
information criterion is to provide a measure o f information that strikes a balance between this measure o f  goodness o f  fit and parsimonious 
specification o f the model. The smaller the information criterion, the better the model.
* Significant at 10% level
** Significant at 5% level












Descriptive Statistics for the Standardized Residuals o f the TARCH(1,1) Model
Panel A: Diagnostic Tests
R_BANK R FOOD R INDUS RJN SU R RJNVEST R N O N K W R R E A L E S T R S E R V
Skewness 0.0891 -3.6368 -0.8619 -0.1807 0.4919 0.3605 2.5425 0.4758
Kurtosis 5.8004 145.905 23.1974 10.4091 10.1615 14.9937 64.9389 7.1585
Jarque-Bera 847.755 2204456 44241.02 5924.366 5626.09 15543.80 415840.3 1959.39
Probability 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
ARCH test ^ -valuesa 0.9936 0.4570 0.3189 0.000*** 0.0164** 0.0677* 0.8042 0.003***














































a ARCH Test is a Lagrange Multiplier (LM) test for autoregressive conditional heteroscedasticity (ARCH) in the residuals. The null hypothesis that 
there is no ARCH up to order q (q-4 is chosen here) in the residuals. The LM test statistic is computed as the number o f observations times the R2 from 
the test regression. The LM test statistic is asymptotically distributed %2 (q)
b This is Ljung-Box Q-statistics and their p-values are reported in parentheses. The Q-statistic at lag k i s a  test statistic for the null hypothesis that there 
is no autocorrelation up to order k. Therefore, the ^ -values at lag k is  a cumulative test statistic for the same null hypothesis.
* Significant at 10% level 
** Significant at 5% level 
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Figure 5.2
Movement of the Daily Returns of the Kuwait Stock Exchange Sectors’ Indices and Crude Oil (Spot) 
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Figure 5.3
Autocorrelation Functions for Daily Sectors’ Returns and Squared Returns up to 36 Lags
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Note: All autocorrelation coefficients are significant at the 1% level at all lags according to Ljung_Box Q- 
statistics




























Note: All autocorrelation coefficients are significant at the 1% level at all lags according to Ljung Box Q- 
statistics
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
120
BIBLIOGRAPHY
Abhyankar, A, Copeland, L S, Wong, W., 1995, Nonlinear Dynamics in Real-Time 
Equity Market Indices: Evidence from the United Kingdom, The Economic Journal. 
London: Vol. 105, Iss. 431; 864-881
Akgiray, V., 1989, Conditional Heteroscedasticity in Time Series of Stock Returns: 
Evidence and Forecasts, Journal of Business 62, 5-79
Al-Dharban, Ibrahim, Management of the Kuwait Stock Exchange, paper submitted to 
the conference on the Development of the Stock Market in Kuwait between 14th and 
16th of November 1981, Kuwait: Kuwaiti Chamber of Commerce and Industry, 1981
Al-Hamdan, Ali Hasan, Kuwait and Crisis of Souq Al-Manakh, Kuwait Umm Al-Qura 
Bookshop, 1984
Al-Khouja, M and Said Walid, Stocks of Kuwait Companies, Analytic Study, Kuwait: 
Economic Association Press, 1974
Al-Khouja, M.W. and P.G. Sadler, The Economy of Kuwait: Development and Role in 
International Finance, London: Macmillan Press Ltd 1979.
Alonso, A. and Rubio, G. (1990), Overreaction in the Spanish Equity Market, Journal Of 
Banking & Finance, 14,2-3,469-481.
Al-Rumayhi, Muhammad, Oil and Social Change, Kuwait: Al-Wahda Publication and 
Distribution Corporation, 1975
Al-Tuhaih, Salem Marzouq, The Securities Market in Kuwait, Kuwait: The Amiri Diwan, 
Office of Research and Consultancy to his Highness the Amir, 1983.
Amiri Decrees and By-Laws Organizing Kuwait Stock Exchange, Kuwait Stock 
Exchange Press, 1987
Annual Economic Reports, Central Bank of Kuwait, 1978-2002.
Annual Reports, Kuwait Stock Exchange, 1996-2002.
Athanassakos, G., and Robison, M. J., 1994, The Day-of-the-Week Anomaly: The 
Toronto Stock Exchange Experience, Journal of Business Finance and Accounting, 
21,833-856
Atkins, Allen B., and Edward A. Dyl, 1990, Price Reversals, Bid-Ask Spreads, and 
Market Efficiency, Journal of Financial and Quantitative Analysis 25, 535-547.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
121
Avard, Stephen, Kiseok Nam, and C. S. Pyun, 2001, Asymmetric Reverting Behavior of 
Short-Horizon Stock Returns: An Evidence of Stock Market Overreaction, Journal of 
Banking and Finance 25 (4), 807-824
Baillie, R.T., Bollerslev, T., Mikkelsen, H.O., 1996. Fractionally Integrated Generalized 
Autoregressive Conditional Heteroscedasticity. Journal of Econometrics 74, 3-30.
Baillie, R.T., DeGennaro, R.P., 1990. Stock Returns and Volatility. Journal of Financial 
and Quantitative Analysis 25,203-214.
Ball, R., S.P. Kothari, and J. Shanken. 1995, Problems in Measuring Portfolio 
Performance: An Application to Contrarian Investment Strategies, Journal of 
Financial Economics, vol. 38, no. 1 (May):79-107.
Baytas, A., Cakici, N. (1999), Do Markets Overreact: International Evidence, Journal of 
Banking and Finance, 23, 7,1121-1144.
Bera, A.K., Higgins, M.L., 1993. ARCH Models: Properties, Estimation and Testing, 
Journal of Economic Surveys 4, 305-362.
Bernard, V., 1993. Stock Price Reactions to Earnings Announcements: A Summary of 
Recent Anomalous Evidence and Possible Explanations, in Advances in Behavioral 
Finance, edited by Thaler. (Russell Sage Foundation, New York, NY), 303-340.
Black, F., 1976. Studies of Stock Price Volatility Changes. In Proceedings of the 1976 
Meetings of the Business and Economics Statistics Section, American Statistical 
Association, pp. 177-181.
Bollerslev, T., 1986. Generalized Autoregressive Conditional Heteroscedasticity. Journal 
of Econometrics 31, 307-328.
Bollerslev, T., 1987. A Conditionally Heteroscedastic Time Series Model of Security 
Prices and Rates of Return Data. Review of Economics and Statistics 59, 542-547.
Bollerslev, T., Chou, R.Y., Kroner, K.F., 1992. ARCH Modeling in Finance: A Review 
of the Theory and Empirical Evidence. Journal of Econometrics 52, 5-59.
Bollerslev, T., Engle, R.F., Nelson, D.B., 1994. ARCH Models. In: Engle, R.F., 
McFadden, D. (Eds.), Handbook of Econometrics, vol. 4. North-Holland, 
Amsterdam.
Bollerslev, Tim and Jeffrey M. Wooldridge, 1992, Quasi-Maximum Likelihood 
Estimation and Inference in Dynamic Models with Time Varying Covariances, 
Econometric Reviews, 11,143-172.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
122
Booth, G.B, Martikainen, T., Tse, Y., 1997, Price and Volatility Spillovers in 
Scandinavian Stock Markets, Journal of Banking and Finance, 21, 811-823
Bowman, R., Iverson, D., 1998, Short-Run Overreaction in the New Zealand Stock 
Market, Pacific-Basin Finance Journal, 6,475-491.
Bremer, Marc, and Richard J. Sweeney, 1991, The Reversal of Large Stock-Price 
Decreases, Journal of Finance 46, 747-754.
Brown, K. C. and W. V. Harlow, 1989, Market Overreaction: Magnitude and Intensity, 
Journal of Portfolio Management 14,6-13.
Brown, K. C., W. V. Harlow, and M. S. Tinic, 1988, Risk Aversion, Uncertain 
Information, and Market Efficiency, Journal of financial Economics 22, 355-85.
Central Bank of Kuwait, Ten-year Study of Kuwait’s Economy, Economic Survey, 1969- 
1979.
Chan, K.C., 1988, On the Contrarian Investment Strategy, Journal of Business, 61, no. 2, 
pp. 147-163.
Chesney, M., Gibson, R., Louberge, H., 1993, L’evaluation des Options sur Indice en 
Univers non Stationnaire.Working Paper, Geneva University.
Chesney, M., Gibson, R., Louberge, H., 1994, Arbitrage Trading and Index Option 
Pricing at Soffex: an Empirical Study Using Daily and Intradaily Data. Working 
Paper, Geneva University.
Chiang, T. C., Jeon, B. N., & Oh, K.-S. 1996, The Heteroscedastic Behavior of Stock 
Prices in an Integrated Global Market: Evidence from Taiwan and Korea. In: 
Research in international business and finance ( pp. 111-131). New York: JAI Press 
(Supplement I).
Chopra, Navin, Josef Lakonishok, and Jay Ritter, 1992, Measuring Abnormal 
Performance: Do Stocks Overreact?" Journal of Financial Economics, 31, no. 2, pp. 
235-268.
Chou, R. Y., 1988, Volatility Persistence and Stock Retums-Some Empirical Evidence 
Using GARCH, Journal of Applied Econometrics, 3,279-294.
Cleveland, William S., 1994, The Elements of Graphing Data, Hobart Press.
Conrad, J., and G. Kaul, 1989, Mean Reversion in Short-Horizon Expected Returns, 
Review of Financial Studies 2,225-240.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
123
Conrad, J., G. Kaul, and M. Nimalendran, 1991, Components of Short-Horizon 
Individual Security Return, Journal of Financial Economics 29, 365-384.
Corhay, A., Fatima, A., and Rad, A. T., 1995, On the Presence of a Day-of-the Week 
Effect in the Foreign Exchange Market, Managerial Finance, 21, 32-43
Cox, D. R. and D. R. Peterson, 1994, Stock Returns Following Large One-Day Declines: 
Evidence on Short-Term Reversals and Longer-Term Performance, Journal of 
Finance 49,255-67.
Da Costa, J. Newton, C.A., 1994, Overreaction in the Brazilian Stock Market, Journal of 
Banking and Finance, 18,4.
Daniel, K., D. Hirshleifer, and A. Subrahmanyam, 1998, Investor Psychology and 
Security Market Under- and Overreactions, Journal of Finance 53,1839-85.
De Bondt, Werner F.M., and Richard Thaler, 1985, Does The Stock Market Overreact? 
Journal of Finance, 40, no. 3, pp. 793-805.
De Bondt, Werner F.M., and Richard Thaler, 1987, Further Evidence on Investor 
Overreaction and Stock Market Seasonality, Journal of Finance, 42, no. 3, pp. 557- 
581.
Dechow P., and R. Sloan. 1997, Returns to Contrarian Investment Strategies: Tests of 
Naive Expectations Hypothesis, Journal of Financial Economics, vol. 43, no. 1, 3-27.
Ding, Z., Granger, C.W.J., 1996, Modeling Volatility Persistence of Speculative Returns: 
a New Approach, Journal of Econometrics 73,185-215.
Ding, Z., Granger, C.W.J., Engle, R.F., 1993, A Long Memory Property of Stock Market 
Returns and a New Model, Journal of Empirical Finance 1, 83-106.
Dreman D., and M. Berry. 1995, Overreaction, Underreaction and the Low-P/E Effect, 
Financial Analysts Journal, vol. 51, no. 4 (July/August):21 -30.
El-Beblawi, Hazem and Fahmi, Raid, 1982, Kuwait Stock Exchange 1946-1980, IBM 
Papers, series No. 6.
El-Beblawi, Hazem and Fahmi, Raid, 1981, Role of the Stock Market in Kuwait 
Economy, paper submitted to the conference on the Development of the Stock 
Market in Kuwait between 14th and 16th of November 1981, Kuwait: Kuwaiti 
Chamber of Commerce and Industry.
El-Beblawi, Hazem, 1977, Economic Dictionary, Supplement of the Economic Bulletin, 
Kuwait: Ministry of Finance.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
124
Engle, R. F. and Victor K. Ng, 1993, Measuring and Testing the Impact of News on 
Volatility, Journal of Finance, 48,1022-1082.
Engle, R. F., 1982, Autoregressive Conditional Heteroscedasticity with Estimates of the 
Variance of United Kingdom Inflation, Econometrica 50,987-1008.
Engle, R. F., 1993, Statistical Models for Financial Volatility, Financial Analysts Journal, 
72-78
Engle, R. F., Bollerslev, T., 1986, Modeling the Persistence of Conditional Variances, 
Econometric Reviews 5, 1-50.
Engle, R. F., David M. Lilien, and Russell P. Robins, 1987, Estimating Time Varying 
Risk Premia in the Term Structure: The ARCH-M Model, Econometrica 55, 391— 
407.
Engle, R. F., Gonzalez-Riviera, G., 1991, Semiparametric ARCH Models, Journal of 
Business and Economic Statistics 9, 345-360.
Engle, R. F., Mustafa, C., 1992, Implied ARCH Models from Options Prices, Journal of 
Econometrics 52,289-311.
Fama E. F., and K.R. French. 1993, Common Risk Factors in the Returns on Stocks and 
Bonds, Journal of Financial Economics, vol. 33, no. 1 (February):3-56.
Fama, E. F., 1991, Efficient Capital Markets II, Journal of Finance, 46, no. 5, pp. 1575- 
1617.
Fama, E. F., 1998, Market Efficiency, Long-Term returns, and Behavioral Finance, 
Journal of Financial Economics 49,283-306.
Fama, E.F., 1965, The Behavior of Stock Market Prices, Journal of Business 38, 34-105.
French, K. R., and R. Roll, 1986, Stock Return Variances: The Arrival of Information 
and the Reaction of Traders, Journal of Financial Economics, 17, 5-26
French, K. R., G. W. Schwert, and R. F. Stambaugh, 1987, Expected Stock Returns and 
Volatility, Journal of Financial Economics, 19, 3-29
Gesser, V., and Poncet, P., 1997, Volatility Patterns: Theory and Dome Evidence from 
the Dollar-Mark Option Market, Journal of Derivatives, 5,46-61
Girard, Eric, Omran, Mohamed, and Zaher, Tarek, 2003, On Risk and Return in MENA 
Capital Markets, International Journal of Business, 8(3), 285-314
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
125
Glosten, L.R., Jagannathan, R., Runkle, D.E., 1993, On the Relation Between the 
Expected Value and the Volatility of the Nominal Excess Return on Stocks, Journal 
of Finance 48,1779-1801.
Grunbichler, A., Schwartz, E.S., 1993, The Volatility of the German and Swiss Equity 
Markets. Finance Market and Portfolio Management 7,205-215.
Hentschel, L., 1995, All in the Family: Nesting Symmetric and Asymmetric GARCH 
Models, Journal of Financial Economics 39, 71-104.
Higgins, M.L., Bera, A.K., 1992, A Class of Nonlinear ARCH Models, International 
Economic Review 33,137-158.
Howe 1986. Evidence on Stock Market Overreaction, Financial Analysts Journal 42, 74-
77.
Huang, B, Chin-Wei, Y and Hu, J.W., 2000, Causality and Cointegration of Stock 
Markets among the United States, Japan, and the South China Growth Triangle, 
International Review of Financial Analysis, 9(3), 281-297.
Huang, Y.S., 1998, Stock Price Reaction to Daily Limit Moves: Evidence From the 
Taiwan Stock Exchange, Journal of Finance and Accounting, 25, pp.469-483.
Investor Guides, prepared by Companies’ Department, Kuwait Stock Exchange, 1996- 
2002
Islam, M., and Rodriguez, A., 1997, Time Varying Conditional Volatility and Time 
Series Properties of Emerging South American Stock Markets. In: D. Gertner, P. F. 
Bocater, & R. P. C. Leal (Eds.), 1997 BALAS Proceedings (pp. 251-266).
Jegadeesh, N., 1990, Evidence of Predictable Behavior of Security Returns, Journal of 
Finance 45, 881-898.
Jegadeesh, N., and S. Titman, 1994, Overreaction, Delayed Reaction, and Contrarian 
Profits, University of Illinois at Urbana Champaign, Working paper.
Kiymaz, Halil and Berument, Hakan, 2003, The Day of Week Effect on Stock Market 
Volatility and Volume: International Evidence, Review of Financial Economics, 
Article in Press
Kullmann, L., Toyli, J., Kertesz, J., Kanto, A., and Kaski, K., 1999, Characteristic Times 
in Stock Market Indices, Physica A 269,98-110
Lakonishok J., A. Shleifer, and R. Vishny. 1994, Contrarian Investment, Extrapolation 
and Risk, Journal of Finance, vol. 49, no. 5 (December): 1541-78.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
126
Lamoureux, C.G., Lastrapes, W.D., 1990, Persistence in Variance, Structural Change and 
the GARCH Model, Journal of Business and Economic Statistics 8,225-234.
Lee, T. and Saltoglu, B., 2002, Assessing the Risk Forecasts for Japanese Stock Market, 
Japan and the World Economy 14,63-85
Lee, T.K.Y. and Y.K. Tse, 1991, Term Structure of Interest Rates in the Singapore Asian 
Dollar Market, Journal of Applied Econometrics 6, 143-152
Lehman, B., 1990 Fads, Martingales and Market Efficiency, Quarterly Journal of 
Economics, 35,401-428.
Liang, Y. and D. J. Mullineaux, 1994, Overreaction and Reverse Anticipation: Two 
Related Puzzles? Journal of Financial Research 17,31-43.
Liu, Y. A, & Ming-Shiun, P., 1997, Mean and Volatility Spillover Effects in the US and 
Pacific-Basin Stock Markets, Multinational Finance Journal, 1 (1), 47-62.
Lo, A. and MacKinlay, C., 1990, An Econometric Analysis of Nonsynchomous Trading, 
Journal of Econometrics, 45,181-211.
Mandelbrot, B., 1963, The Variation of Certain Speculative Prices, Journal of Business
36, 394-419.
Mandelbrot, B., 1967. The Variation of Some Other Speculative Prices, Journal of 
Business 40, 393-413.
Mao, C. K., R. Rao, and R. S. Sears, 1989, Limit Moves and Price Resolution: The Case 
of the Treasury Bond Futures Market, Journal of Futures Markets 9, 321-335
Merton, R.C., 1976, Option Pricing When Underlying Stock Returns are Discontinuous, 
Journal of Financial Economics 3,125-144.
Merton, R.C., 1980, On Estimating the Expected Return on the Market, Journal of 
Financial Economics 8, 323-361
Monthly Monetary Statistics, Economic Research Department, Central Bank of Kuwait, 
January 2000-March 2003
Mun, J., Geraldo Vasconcellos, and Jennifer Kish, 2000, The Contrarian/Overreaction 
Hypothesis: An Analysis of the US and Canadian Stock Markets, Global Finance 
Journal 11, 53-72
Nelson, D., 1990, Sationarity and Persistence in the GARCH(1,1) Model, Econometric 
Theory 6,318-334
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
127
Nelson, D.B., 1990, ARCH Models as Diffusion Approximations, Journal of 
Econometrics 45, 7-38. 397 R.D. Brooks et al. / Journal of International Money and 
Finance 19 (2000) 377-397
Nelson, D.B., 1991. Conditional Heteroscedasticity in Asset Returns: A New Approach. 
Econometrica 59, 347-370.
Nelson, D.B., 1992, Filtering and Forecasting with Misspecified ARCH Models I. 
Journal of Econometrics 45,61-90.
Nelson, D.B., Cao, C.Q., 1992, Inequality Constraints in the Univariate GARCH Model. 
Journal of Business and Economic Statistics (10) 229-235.
Ortiz, E., & Soldevilla, G., 1997, Risk and Returns in the South American Emerging 
Stock Markets. Statistics in Transition, Journal of the Polish Statistical Association, 
3(1), 201-221.
Ortiz, E., and Arjona, E., 2001, Heteroscedastic Behavior of the Latin American 
Emerging Stock Markets, International Review of Financial Analysis, 10,287-305
Pagan, A., 1993, The Econometrics of Financial Markets. Lecture Notes, Gerzensee 
Doctoral Course.
Perry, P. 1982, The Time-Variance Relationship of Security Returns: Implications for the 
Return-Generating Stochastic Process, Journal of Finance 37: 857-70
Pindyck, R. 1984, Risk, Inflation, and the Stock Market, American Economic Review 74: 
335-51
Poon, S-H. and Taylor, S.J., 1992, Stock Returns and Volatility: An Empirical Study of 
the UK Stock Market, Journal Banking and Finance, 16, 37-59.
Poterba, J., and L. Summers, 1988, Mean Reversion in Stock Prices: Evidence and
Implications, Journal of Financial Economics 22,27-59.
Poterba, J., and Summers, L. 1986, The Persistence of Volatility and Stock Market
Fluctuations, American Economic Review 76: 1142-51
Rabemananjara, R. and Zakoian, J. M., 1993, Threshold ARCH Models and Asymmetries 
in Volatility, Journal of Applied Econometrics, 8, 31-49
Report by a Group of Experts on the “Formation of a Kuwait Stock Exchange”, Initial 
Report submitted to the Ministry of Commerce and Industry, June 1970.
Rozeff, M., and W. Kinney, 1976, Capital Market Seasonality: The Case of Stock 
Returns, Journal of Financial Economics 3, 379-402.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
128
Sabbatini, M. and Linton, O., 1998, A GARCH Model of the Implied Volatility of the 
Swiss Market Index from Option Prices, International Journal of Forecasting 14, 
199-213
Scholes, M. and Wiliams, J., 1977, Estimating Betas from Nonsynchronous Data, Journal 
of Financial Economics, 5, 309-386.
Schwert, G.W., 1989, Why Does Market Volatility Change Over Time? Journal of 
Finance 5, 1115-1153.
Seyhun, H. N., 1987, Overreaction or Fundamentals: Some Lessons from Insiders’ 
Response to the Market Crash of 1987, Journal of Finance 45, 1363-88.
Shefrin, Hersh M. and Meir Statman, 1985, The Disposition to Ride Winners Too Long 
and Sell Losers Too Soon: Theory and Evidence, Journal of Finance 41, 774-790
Sias, R., and L. Starks, 1995, The Day-of-the-Week Anomaly: The Role of Institutional 
Investors, Financial Analysts Journal 51, 58-67.
Song, H. and Liu, X., 1998, Stock Returns and Volatility: An Empirical Study of Chinese 
Stock Markets, International Review of Applied Economics, 12, 129-140.
Stein, J., 1989, Overreactions in the Options Market, Journal of Finance 44,1011-1024
Taylor, S., 1986. Modeling Financial Time Series. John Wiley and Sons, New York.
The United States Energy Information Administration website 
(http://www.eia.doe.gov/emeu/intemational.html) .
Tse, Y.K. 1991, Stock Returns Volatility in the Tokyo Stock Exchange, Japan and the 
World Economy 3,285-298
Yeh, Yin-Hua and Lee, Tsun-Siou, 2000, The Interaction and Volatility Asymmetry of 
Unexpected Returns in the Greater China Stock Markets, Global Finance Journal, 11, 
129-149.
Zakoian, J. M., 1990, Threshold Heteroscedastic Models, manuscript, CREST, INSEE, 
Paris.
Zakoian, J. M., 1994, Threshold Heteroscedastic Models, Journal of Economic Dynamics 
and Control, 18,931-955
Zarowin, P., 1990, Size, Seasonality and Stock Market Overreaction, Journal of Financial 
and Quantitative Analysis, vol. 25, no. 1 (May):l 13-126.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
129
Zarowin, P., 1989, Does the Stock Market Overreact to Corporate Earnings Information? 
Journal of Finance 44,1385-1400.






Doctor of Philosophy in Finance, December 2003 
Old Dominion University 
Virginia, USA
Dissertation Title: “Overreaction, Heteroscedasticity, and Spillovers in 
Stock Returns: Evidence from the Kuwait Stock Exchange”
Master of Arts, Economics, August 2003 
Old Dominion University 
Virginia, USA
Master of Business Administration, Finance Concentration, May 2001 
Emory University 
Georgia, USA
■ Granted the “Wall Street Journal” Award for Best Achievement in 
Finance
■ Dean’s List
■ Member of the BETA GAMMA SIGMA, the Honors Society for 
AACSB Accredited Business Programs
■ Chosen to be the teaching assistant for “Derivative Asset Analysis” 
course for two consecutive semesters, Fall 2000 and Spring 2001
■ Self-directed study and research -  “Real Options”, Fall 2000
■ Self-directed study and research -  “Asset Pricing”, Spring 2001
Bachelor of Science, Computer Engineering, August 1997
Kuwait University
Kuwait
■ Graduated ranked First in the Class of 1997, GPA 3.97/4.0 -  Summa 
Cum Laude, Honor’s List
■ Awarded two Certificates of Excellence from the Prince of Kuwait
■ Awarded many Certificates of Excellence from several honorary 
committees
■ Presented a research paper regarding “Cache Memory in Computers” 
at the annual Kuwaiti Student’s Conference in London 1995







College of Engineering & Petroleum, Kuwait University
Computer Engineer, Lab Instructor, Teaching Assistant
■ Conducted workshops and tutorials on computer networking and 
science basics.
■ Conducted a trending analysis on staffing demand for engineers in the 
public and private sectors in Kuwait. Study was completed in 
conjunction with the Board of Trustees of the University and used to 
shape acceptance rate for the College of Engineering
■ Represented the Computer Engineering Department in the 
“Engineering and Petroleum Magazine” as a member of publishing 
committee
B & K Shipping Agency - Summer Internship
Montreal, Canada
■ Designed and implemented a local area network (LAN) to 
interconnect the companies’ departmental computing devices
Programming Languages/Software
■ Possess excellent working knowledge of various computer 
programming languages such as Assembly, Pascal, C, C++, HTML, 
Java, PVM, MPI, and LISP
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
